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APPENDIX  A1 


SYSTEM  FUNCTIONAL  REQUIREMENTS 


TABLE  AM.  SYSTEM  FUNCTIONAL  REQUIREMENTS  ANALYSIS  WORKSHEET. 


Transmit  information 


TABLE  AM.  SYSTEM  FUNCTIONAL  REQUIREMENTS  ANALYSIS  WORKSHEET. 


•SYSn.1-/  cjjws  TABLE  AM.  SYSTEM  FUNCTIONAL  RF.OUIREMEN7 


Aim  tim« 

Tinw  to  tire 
Time  ot  flight 


SYSTEM  TABLE  AM.  SYSTEM  FUNCTIONAL  REQUIREMENTS  ANALYSIS  WORKSHEET.  she 
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TABLE  A1-1.  SYSTEM  FUNCTIONAL  REQUIREMENTS  ANALYSIS  WORKSHEET 


Perform  transportation 
Services 


TABLE  A1-1.  SYSTEM  FUNCTIONAL  REQUIREMENTS  ANALYSIS  WORKSHEET. 
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ENGINEERING  ANALYSES 


Figure  A2.1.  CSWS  System  Descripta 
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APPENDIX  A. 2. 2 

Reference  and  Baseline  Equipment  Configuration  Lists 


j 


A-ll 


Table  A2.2-1. 


Reference  system  Sell— Propelled 


Functional 
Group  Code 

01 

U101 
0  iu  2 
0103 
010* 

01U5 

0  2 

03 

0  301 
0302 
0303 
0304 

04 

0401 

0402 


Launcher-Tracked  Version  (w7b2) 
(Lance  Mbb7  Carrier) 


System  Suosystem  Nomenclature 

Entjme  (Detroit  uiesel  b\/b3/2l2fiP) 

Enyine  biocx 

Starter 

uubneatiny  System 
Air  Lnduction  system 
timjme  Test  Set  (STE/ICE) 

Out  ,ippi icaule 

Fuel  System 

Fuel  Tank  Assembly  ('d'j  yal.  ) 
tiny  me  Fuel  Pump 
Fuel  neater  Assembly 
Governor 

Lxhaust  system 
Exhaust  Manifold 
Mull ler 


A-  12 


. . . 


05 


Cooling  System 
Radiator 


0501 

0502 

0503 

0504 

0505 

06 

0601 

0602 

0603 

0604 

0605 

0606 

0607 

0608 

07 

0701 

Q7U2 

0703 


i 


r 

5 


Coolant  Pump 
Surge  Tank 

Coolant  Heater  Assembly  (Cold  weather 
Starting) 

Transmission  oil  Cooler 

Electrical  System  (24  volt) 

Al teruator/Cenerator  (Leece-Weville/100 
amp) 

Battery 

wiring  Harness 
Lights 

Electrical  Gauges  t*  Indicators 
Electrical  Switches 
Electrical  Relays 
Circuit  Breatcers 

Transmission  (Allison  TAluo-i) 

Torque  Convertor 
Transmission  -ussemuiy 
Oil  Filter  and  screen 


A-13 


Ob  Transfer  and  final  Drive  assembly 

OdOl  Transfer  Gearcase 

U0U2  Power  TaKe-utr  assembly 


09  Shafvs 

0901  Propellet  ..  .  .  Propeller  Shafts 

0902  Final  Drivp  Assembly 

10  Hot  Applicable 


11  Differential 

1101  Right  Angle  Gearbox 

1102  Oil  Pump  and  Filter 

liu3  Oil  Cooler 


12 


Not  Applicable 


13  Tracks 

1301  Sprocket  Drive 

1302  Track  Assembly 


14  steering  System 

1401  Steering  Unit 


A-14 


*iiwwuv,  rts-v  '*in**f& 


15 


Towing  System 

Towing  Hook  and  Pintel  Assembly 


1501 

16 

1601 

1602 

17 

18 

x80l 

1802 

1803 

1804 

1805 

j.806 

1807 

1808 
1809 

19 

20 

21 


Suspension  System 
Torsion  Bar 

Suspension  Lock-out  Cylinder 

Not  Applicable 

Hull  Cao 

Windshield 

Rear  Window 

Seats  and  Cushions 

Transmission  Shift  Lever 

Steering  Brake  Control  Assembly 

Cat  and  Power  Plant  Access  Doors 

Personnel  Heater  System 

Instrument  Panel 

Sump  Pump 

Not  Applicable 

Not  Applicable 

Not  Applicable 


A-15 


22 


Body  Cnassis 

220 1  Frame  Assembly 

2202  Floor  Places 

22U3  Swim  Vanes 

2204  Ramp 


23  Environmental  Control  System 

2301  Positive  Pressure  Equipment 

3302  Personnel  Protective  Equipment 

2303  Personnel  Decontamination  Equipment  (Mil, 

Mi 3 ,  M25B) 

23U4  Fire  Suppression  System 


24 

2401 

2402 

2403 

2404 


Communications  System 
ViiF-FM  Radio  set  (MKC-iiiJ 
CUrtSEC  vtiF  Unit  (KY -*.&} 

Intercom  Set  (AIC-14) 

Digital  Data  Communications  Set  (rtSW-25) 


25  Navigation  System 

2501  Inertial  Navigation  Set  (aSM-02 ) 

2502  Attitude  Heading  Reterence  Set  (ASW-107) 

2503  Barometric  altimeter  (AaU-i'J) 

25U4  Distance  Transmitter  Unit 


A-16 


26 


3J.U7 


UQ2 


JSKids 


Table  A2.2- 2.  Reference  System  Selr  Propelled 
Launcher-Wheeled  Version 


(Maschinenfabrik 

Functional 
Group  Code 

Ui 

0101 

0102 

0103 

0104 

0105 

02 

0201 

03 

03U1 

0302 

0303 

0304 


Auysbury  Nurnberg  (M.A.N.)  10  Ton  Carrier) 


System  Subsystem  domenciature 

Engine  (Model  U204uf  V-10) 

Enyine  slock 

Starter 

Lubricatiny  System 
Air  Induction  System 
Engine  Test  Set  (STK/ICE) 

Clutch  (2F  400) 

Clutch  Assembly 

Fuel  System 

Fuel  Tank  Assembly  (105  gal.) 
Engine  Fuel  Pump 
Fuel  Heater  Assembly 
Governor 
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04 


Exhaust  System 
Exhaust  Manifold 


U401 

0402  Muffler 


05  Cooliny  system 

U50i  Radiator 

U5U2  Coolant  Pumy 

0503  Surye  Tame 

0504  Coolant  ter  Assembly 

0505  Transmission/Converter  uil  Cooler 


06 

0601 

0602 

0603 

0604 

0605 

0606 

0607 

0606 

ObOy 


Electrical  System  (24v) 
Alternator/Generator 
Battery  {4  each,  12  vclt) 

Viiriny  harness 
Eiyhts 

Electrical  oauyes  and  Indicators 
Electrical  switches 
Electrical  relays 
Circuit  ureaxers 

Trailer  Electrical  Connector  assembly 


07  Transmission  <ZF  45-150GP,  6-SPEED) 

0701  Toryue  Convertor 


A-20 


0702 

U703 


Transmission  Assembly 
Oil  Filter  and  Screen 


08 

0801 

0802 


Transfer  and  Final  Drive  (ZP  ibO  GPA) 
Transfer  Gearcase 
Power  Take-Off  Assembly 


09 

0901 

0902 


Shafts 

Drive  Shaft  Assembly 
Final  Drive  Assembly 


10 

1001 


Front  Axle  Assembly 
Differential 


11 

1101 


Hear  Axle  Assembly 
Differential 


12 

1201 

1202 

1203 


Brake  System 
Service  Brakes 
Parkiny  Brakes 
Brake  Drums 


13 

1301 


Wheels 

Tires 


A-21 


14  Steering  System 

1401  Power  Steering  Assembly 

1402  .oering  Shatt 


15  Towing  System 

15U1  Towing  Hook  and  Pmtel  assembly 

1502  Trailer  Tow  Assembly 

16  Suspension  System 

1601  Spring  Assembly  (Coil) 

1602  Shock  Absorber  Assembly 


i7 


Not  Applicable 


18 

1801 

1802 

1803 

1804 

1805 
180L 

1807 

1808 
1809 


body  and  Cab 

Windshield 

Hear  Window 

Seats  and  Cushions 

Transmission  Shirt  sever 

Brake  Pedal  Assembly 

boors 

Heater  and  Uucting 
Instrument  Panel 
Second  Unit  Body 


19 


Not  applicable 


20 


Not  Applicable 


21 


Not  applicable 


22 

2201 

2202 

2203 

2204 

2205 

2206 


Body  Chassis 

Fenders 

Bumpers 

Stowage  Compartment 
Spare  Tire  Stowaye  Assembly 
Service  anu  Air  oraKe  Connector 
Slave  Start  Connector 


23 

2301 

2302 

2303 

2304 


Environmental  Control  System 
Positive  Pressure  Equipment 
Personnel  Protective  Equipment 
Personnel  Decontamination  Equipment 
Fire  Suppression  System 


24 

2401 

2402 

2403 

2404 


Communications  System 
VUF-FM  Radio  Set  (ARC-131) 

COMSEC  Unit  (KY-2B ) 

Intercom  System  (AIC-14) 

Diyital  Data  communications  Set  (ASW'-25) 


Navigation  System 


zs 

2501 

2502 


2503 

2504 


20 

2601 

2602 

2603 

27 

2b 

2y 

30 

3001 

3002 

3003 


Haviyation  ifiyuvpment  tAbw~y2) 


Attitude  heading  Reference  Byuipment 


USN-107} 


Barometric-  altimeter  iAAu-iyj 
Distance  Transmitter  Unit 

Missile  i import  Assembly  (LANCS) 
Rear  Supt^rt  Assembly 
Forward  Support  Assembly 
WHS  Cradle  Support 

Hot  Applicable 

Not  Applicable 

Not  Applicable 

Launch  Fixture  (LANCBJ 
Base  Frame  Assembly 
Traverse  Frame  Assembly 
Launch  Truss  Assembly 


7* 

if 


;  % 

*5  % 


V 

-  ! 
■  » 


> 

I 


t 


2  n 


31 

3101 

310^ 

3103 

3104 

3105 
31U6 

3107 

3108 

3109 

3110 

3111 


Launcher  Strive  { ASHCl' t 

Mot  Applicable 

Mot  Applicable 
Receiver-Regulators 

Hydraulic  System 

Manual  Hydraulic  Hand  Purap 

Control  and  Power  System 

Not  Applicable 

Heating  and  Cooling  System 

Not  Applicable 

Train  and  Elevate  Air  Drive  Motors  and 
Lubricators 

Train  and  Elevate  Butler  Systems 


32 

32U1 

3202 

3203 

3204 

3205 

3206 

3207 


Fire  and  Control  System  ( HARPOON ) 
Communications  Processor  low-79) 
Launch  Control  Set  ( SWG-i ) 

Fire  Control  Unit 
Casualty  Panel  (C-1U277) 

Weapon  Control  Indicator  Panel 
Abney  Level 

Test  Set  Simulator  (TS-3632) 


A-25 


33 


Missile  Hound  {hAWCB) 


3301 

3302 


34 


3401 

34',* 


Warhead  Section 
Missile  Main  Assemblaye 

Missile  Shipjjiny  and  Storaye  Container 

(Mbyy » 

Shell  assemblies 
Skids 


A-26 


Table  A2.2-3 


Reterence  by stem  Resupply  Vehicle 


( Mascliinenfabrik 

Functional 
Group  Code 

01 

0101 

0102 

0103 

0104 

U105 

02 

0202 

03 

0301 

0302 

0303 

0304 

04 

0401 

0402 


Auysbury  Wurnbery  (M.A.W.)  1U  Ton  Trucx) 


System/Subsystem  nomenclature 

Enyme  (Model  u2b4U,  V-10) 

Enyine  Block 

Starter 

Lubricatiny  System 
Air  Induction  System 
Enyine  Test  Set  (STE/ICEJ 

Clutch  UF  400 ) 

Clutch  Assembly 

Fuel  System 

Fuel  TanK  Assembly  (iu5  yal.J 
Enyine  Fuel  Fump 
Fuel  Heater  Assembly 
Governor 


Exhaust  System 
Exhaust  Manifold 
Muffler 


A-27 


05 


Cooling  System 
0501  Radiator 

0502  Coolant  Rump 

0503  Surge  Tank 

0504  Coolant  Heater  Assembly  (Cold  Weather 

Starting) 

0505  Transmission/Converter  Uil  Cooler 


06 

0601 

0602 

0603 

u604 

0605 

0606 

0607 

0608 

0603 


Electrical  System  (24V) 

Al ternator/Uenerator 
Battery  (4  each/  12  volt) 

Wiring  Harness 
Lights 

Electrical  Gauges  and  Indicators 
Electrical  Switches 
Electrical  Relays 
Circuit  Breakers 

Trailer  Electrical  Connector  Assembly 


07  Transmission  (ZF  4S-150GP,  0-SPEED) 

0701  Torque  Converter 

0702  Transmission  Assembly 

0703  Oil  Filter  and  Screen 


A-28 


Transfer  and  final  Drive  (ZP  15U  GPA) 


08 

0801 

0802 

09 

0901 

U902 

10 

1001 

11 

1101 

12 

12U1 

1202 

1203 

13 

13U1 

14 

1401 


Transfer  (iearcase 
Power  TaKe-Uff  Assembly 

Shafts 

Drive  Shaft  Assembly 
Final  Drive 

Front  Axle  Assembly 
Differential 

Rear  Axle  Assembly 
Differential 

Brake  System 
Service  Brakes 
Parkiny  Brakes 
Brake  Drums 

Wheels 

Tires 


1402 


Steeriny  System 
Power  Steeriny  Assembly 
Steering  Shaft 


15 


Towing  by stew 

1501  Towing  Pintel  Assembly 

1502  Trailer  Tow  my  Assembly 


16  Suspension  System 

1601  Spriny  Assembly  (Coil) 

1602  Shock  Absorber  Assembly 

17  Wot  Applicable 


18 

1801 

1802 

1803 

J.804 

1805 

1806 

1807 

1808 
1809 


Body  and  Cab 

windshield 

Hear  Window 

Seats  and  Cusnions 

Transmission  Shift  never 

BraKe  Peddle  Assembly 

Doors 

Heater  and  Ducting 
Instruraent  Panel 
Second  Unit  Body 


19 


Not  Applicable 


A-30 


20 

Winch  and  Crane 

System 

2001 

Material  Handling  Crane 

(B-ton) 

2002 

Hydraulic  Power 

Package 

Assembly 

21 

Not  Applicable 

22 

210 1 
2202 

2203 

2204 

2205 

2206 


Body  Cnassis 

Fenders 

Bumper 

Stowage  Compartment 
Spare  Tire  Stowage  Assembly 
Service  and  Air  Brake  Connector 
Slave  Start  Connector 


23  Environmental  Control  System 

2301  Positive  Pressure  Equipment 

2302  Personnel  Protective  Equipment 

2303  Personnel  Decontamination  equipment 

2304  Fire  Suppression  System 


24  Communications  System 

2401  VHF-FM  Radio  Set  (aRC-131) 

2402  CUMSEC  Unit  (K¥-2BJ 

2403  Intercom  Set  (AIC-14) 


A-21 


25 


Not  Applicable 


26  tdissile  Support  Assembly  (Note  1) 

2601  Rear  Support  Assembly 

'-<£602  Forward  Support  Assembly 

2603  WHS  Cradle  Support  Assembly 

NOTES: 

1.  Required  on  one  RSV  oecause  the  missile  carried  on  the 
RSV  will  me  uncanistered ,  fully  assembled,  ready-to- 
fire  rounds. 
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Table  A2. 2-4 


Baseline  System  Self-Propelled  baunener 


Functional 
Group  Code 

01 

UlUl 

0102 

0lu3 

0104 

0105 

02 

03 

0301 

0302 

0303 

0304 

04 

0401 

0402 


(Tracked  Version  -  Improved  Lance) 


System/subsystem  nomenclature 

Enyine  (Detroit  uiesei  6V5J) 

Lnyine  Block 

Starter 

Lubncatiny  System 
air  Inuuction  System 
Enyine  Test  Set  (STh’/ICii) 

dot  Applicable 

Fuel  System 

Fuel  Tank  Assembly  (05  yal.) 
Enyine  Fuel  Pump 
Fuel  neater  Assembly 
Governor 


Exnaust  System 
Exhaust  Manifold 
Mutiler 
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rvf  J*.  >  »  * 


05  Cooling  System 

0501  Radiator 

0502  Coolant  Pump 

U503  Surge  Tank 

0504  Coolant  neater  assembly  (Cold  weather 

Starter) 

0505  Transmission  Oil  Cooler 


06 

0601 

0602 

0603 

0604 

0605 

0606 

0607 

U608 

0609 

0610 


Electrical  System  (24V) 
Alternator/Uenerator  (Leece-Meviiie  100 
amp) 

Battery 

Wiring  harness 
Lights 

Electrical  Gauges  and  indicators 
Electrical  Switches 
Electrical  Relays 
Circuit  Breakers 
Wot  applicable 

Diagnostic  Connector  Assembly  (STE/ICE) 


07  Transmission  (Allison  TX-100-1) 

0701  Torque  Converter 

0702  Transmission  Assembly 


0703 


Oil  Filter  and  Screen 


MWSfNfSt 


08 


t 


0801 

0802 

09 

0901 

0902 

10 


11 

1101 

1102 

1103 


{'  « 

I 

'  13 

1301 

1302 

I 

I 

I 

S  14 

j  1401 


Transfer  and  Final  Drive  Assembly 
Transfer  Gearcase 
Power  TaRe-Off  Assembly 

Shafts 

Propeller  and  Propeller  Shafts 
Final  Drive  Assembly 

Not  Applicable 

Differential 
Kiyht  Anyie  Gearbox 
Oil  Pump  and  Filter 
Oil  Cooler 

Not  Applicable 

Tracks 

Sprocket  Drive 
Track  Assembly 

Steeriny  System 
Steeriny  Unit 


A-35 


15  Towing  System 

1501  Towing  Hook  and  Pintel  Assembly 

16  Suspension  System 

1601  Torsion  Bar 

1602  Suspension  sock-cut  Cylinder 

17  Not  Applicable 


18 

1801 

1802 

1803 

1804 

1805 
180b 

1807 

1808 
1809 


Hull  Cab 

Windshield 

Rear  Window 

Seats  and  Cushions 

Transmission  Shitt  uevel 

Steering  Brake  Control  Assembly 

Cab  and  Power  Plant  Access  uoors 

Personnel  Heater  System 

Instrument  Panel 

Sump  Pump 


19 


Not  Applicable 


20 


Not  Applicable 
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21 


Not  Applicable 


22 

2201 

2202 

2203 

2204 

23 

2301 

2302 

2303 

2304 

24 

2401 

2402 

2403 

2404 

25 


Body  Chassis 
Frame  Assembly 
Floor  Plates 
Swim  Vanes 
Ramp 

Environmental  Control  System 

Hybrid  Collective  Protection  Equipment 

( HOPE ) 

Personnel  Protective  Equipment 
Personnel  Decontamination  Equipment  (Mil/ 
Ml 3 ,  M250 } 

Fire  Suppression  System  (Halon  1301) 

Communications  System 

VHF-FM  Radio  Set  (SIWCGARS,  VRC-(  ) 4 ) 

COMSEC  Unit  (Vandal ,  tiYV-4) 

Intercom  Set  (VIC-1) 

Digital  Data  Communications  Set  U’LRS, 

vsy-1) 


2501 


Navigation  System 

Inertial  navigation  uet  (USy-70) 


2502 


3104 


3105 


Manual  Back-Up  System 

3106  Power  System 

3107  Power  Distribution  box 

3108  Heat  Exchanger 


32 

3201 

3202 

3203 

3204 

3205 

3206 

32u7 

3208 

3208 

3210 

3211 


Fire  Control  System  (MLKS  Derivative) 

Communications  Processor 
Electronics  Unit 
Fire  Control  Unit 
Remote  Fire  Unit 
Fire  Control  Panel 
Abney  bevel 

Short-No  Voltage  Tester 
Test  Set-Simulator  (Organizational) 
Test  Set-Simulator  (Direct  Support) 
Maintenance  Kit  (Organizational) 
Maintenance  Kit  (Direct  Support) 


33  Missile  Round  (LANCE  XX) 

3301  Warhead  Section 

3302  Missile  Main  Assemblage 


34  Missile  Canister  (Shipping  and  Storage) 

3401  End  Closures 

3402  Storage  Tube 

3403  Shock  Mitigating  System 

3403  Lift  Mechanism 
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INTENTIONALLY  LEFT  BLANK 
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Table  a2.2-5.  Baseline  System  Bell-Propelled  Launcher 
(Tracked  Version  -  Multiple  Launch  Interdiction  System) 


Functional 
Group  Code 

01 

0101 

0102 

0103 

0104 

02 

03 

0301 

0302 

0303 

0304 

04 

0401 

0402 


System/Suusystem  Nomenclature 

Enyine  (Cummins  -  VTa  903) 

Enyine  Block 

Starter 

Lubricating  System 

Air  Induction  System  (2  stage) 

Not  Applicable 

Fuel  System 

Fuel  Tank  (175  gallons) 

Engine  Fuel  Pump 
Fuel  Heater  Assembly 
Governor 

Exhaust  System 
Exhaust  Manifold 
Muffler 
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4-j^rw«p" 


0501 


Cooling  System 
Kadi a tor 


0502 


0503 

0504 


Coolant  Pump 
Expansion  Tank 

Coolant  neater  Assembly  (Cold  Weather 
Starting) 


0505 


Transmission  Oil  Cooler 


0601 


U602 


0603 


U6U4 


0605 


0606 


0607 


0608 


0609 


0610 


0701 


0702 


0703 


Electrical  System  (12  volt) 
Alternator/Generator  (220  amp) 
Battery  (4  each,  100  amp) 

Wiring  harness 
Lights 

Electrical  Gauges  anti  Indicators 


Electrical  Switches 


Electrical  Kelays 


Circuit  Breakers 


Not  Applicable 

Diagnostic  Connector  Assembly  ( STE/FMC ) 


Transmission  (DDA  A300-6) 


Torque  Convertor 
Transmission  Assembly 


Oil  Filter  and  Screen 


]  i 
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o  a 

oaoi 

0802 


Transfer  and  final  Drive 
Transfer  Gearcase 
Power  Take-Off  assembly 


09 

0901 

0902 


Driveline/Shafts 
Drive  Shaft  assembly 
Final  Drive  assembly 


10 


Not  applicable 


11 


Not  Applicable 


12 

1201 

1202 


Brake  System 

Service  Brakes 

Parking  Brakes/  Hand  brakes 


13 

1301 

1302 

1303 


Tracks 

Roadwheel  Assembly 

Shock  Absorber  Assembly  (4  each  per  side) 
Track  Shoes  (83b,  82K) 


14 

1401 


Steering  System 
Steering  unit 
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15 


1501 


Towing  System 

Towing  Pintel  Assembly 


16 

Suspension  System 

1601 

Spring  Assembly 

1602 

Linear  Shock  Assembly 

1603 

Disk  Brake  Suspension  ( Lock-Out ) 

1604 

Integrated  Hydraulic  Actuator 

1605 

Rear  Idler  Wheel 

1606 

Return  Roller  Suspension 

17 


wot  Applicable 


id 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

1808 


null 

Windshield  (W/bouvered  Armor) 
Not  Applicable 
Seats  and  Cushions 
Transmission  Shift  Lever 
Steering  tirade  Control  Assembly 
Cab  and  Power  Plant  Access  Door 
Assembi ies 

Personnel  Heater  System 
Instrument  Panel 


19 


Not  Applicable 


A-44 


20 


Not  Applicable 


21 


Not  Applicable 


22 

2201 

22U2 


Body  Chassis 

Frame  Assembly  ( Front  and  Rear) 
Floor  Plates 


23 

2301 

23U2 

2303 

2304 


Environmental  Control  System 
Hybrid  Collective  Protection  System 
(HCPE) 

Personnel  Protective  Equipment 
Personnel  Decontamination  souipment  l Mil, 
H13,  M25S) 

Fire  Suppression  System  (llalon  1301) 


24 

2401 

2402 

2403 

2404 


Communications  System 

VHF-FM  Radio  Set  (SXNGARS,  VRC-C  )4) 

COMSEC  Unit  ( vandal ,  rOnfV-4) 

Intercom  Set  (VIC-1) 

Diyital  data  Communications  Set  (plKS, 
VSw-1 ) 
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25 

2501 

2502 

2503 

2504 


Navigation  System 

Inertial  Navigation  Set  (US^-70) 

Attitude  iieaciiny  Kelerence  Set  U.K-00J 

Not  Applicable 

Distance  Transmitter  Unit 


26 


Not  Applicable 


27 


Not  Applicable 


s 


28  Not  Applicable 


29 

Not  Applicable 

30 

Launch  Fixture 

3001 

Base  Assembly 

3002 

Not  Applicable 

3003 

Turret  Assembly 

3004 

Canister  Launcher  Platfori 

3005 

Missile  Canisters 

I 

1 

] 


31 

3101 

3102 

3103 


Launcher  Drive  System  (MLRS  Derivative; 
Wot  Applicable 
Not  Applicable 
Position  Monitor 


31U4 

Hydraulic  System 

3105 

Manual  Back-Up  System 

3106 

Power  System 

3107 

Power  Distribution  Box 

3108 

Heat  Exchanger 

32 

3201 

3202 

3203 

3204 

3205 
32ub 

3207 

3208 

3209 

3210 

3211 


Fire  Control  System  (MLKS  Derivative) 
Communication  Processor 
Electronic  Unit 
Fire  Control  Unit 
Remote  Fire  Unit 
Fire  Control  Panel 
Abney  Level 

Short-wo  Voltage  Tester 
Test  Set-Simulator  (Organization)  (Wot  on 
SPL) 

Test  Set-Simulator  (Direct  Support)  (Not 
on  SPL) 

Organization  Level  Card  Caddy  Maint.  Kit 
(Not  on  SPL) 

Direct  Support  Level  Card  Caddy  Maint, 


Kit  (Not  on  SPL) 


33 


Missile  Hound 


3301 

Warhead  Section 

3302 

Missile  wain  Assemblage 

34 

Missile  Cannister  (Siiippiny  a  Storage) 

3401 

End  Closures 

3402 

Storaye  Tube 

3403 

Shock  Mitiyatiny  System 

3404 

Lift  Mechanism 

A-48 


Table  A2.2-6.  Baseline  S}  .  tem  Seir-Propelleu  Launcher 
(Wheeled  Version  -  LANCE  IX) 


Functional 

Group  Code  Systein/Suusystem  Nomenclature 


0101 

U102 

u!03 

0104 

01u5 


Engine  (UDA  0V92TA) 

Engine  bIock  ( 7 J 6  ini j 
Starter 

Lubricating  System 
/Hr  Induction  system 
Engine  Test  Set  (STE/iCE ) 


02 

0201 


Clutch 

Clutch  Assembly 


03 

0301 

0302 

0303 

0304 


Fuel  System 

Fule  Tank  Assembly  (100  gallon) 
Engine  Fuel  Pump 
Fuel  Heater  Assembly 
Governor 
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04 


Exhaust  System 
Exhaust  Manifold 


0401 

0402  Muffler 


05  Cool  my  System 

0501  Kadiator  (Heavy  duty) 

u 502  Coolant  Pump 

05u J  Surye  Tank 

0d04  Coolant  Heater  Assembly  (Cold  weather 

Startiny ) 

05U5  Transmission/ Convertor  uil  Cooler 


0b 

0601 

0602 

0603 

0604 

0605 

,60b 

0607 

ObUd 

oboy 

0610 


Electrical  System  (24V) 
Alternator/Generator  (62  amp) 

Battery  (4  each,  12  volt) 

Wiring  Harness 
Liyhts 

* 

Electrical  dauyes  and  Indicators 
Electrical  Switches 
Electrical  Aelays 
Circuit  breakers 

Trailer  Electrical  Connector  Assembly 
diaynostic  Connector  Assembly  (STE/ICE) 
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07 

U701 

0702 

0703 


Transmission  (Allison  UT74UD) 
Torque  Convertor 
Transmission  assembly 
Oil  filter  and  Screen 


08 

0801 

0802 


Transfer  and  Final  orxve  assembly  (8x8) 
Transfer  Gearcase  (Oshkosh  55ono-Two 
Speed ) 

Power  Take-Off  Assembly 


09 

0901 

0902 


Shafts 

Drive  Shaft  assembly 
Final  Drive  assembly 


10 

1001 


Front  axle  Assembly  (oshkosh  4bk) 
Differential  (GawK  ju,uuu  los,  Ratio 
4. b7:l) 


11 

1101 


Rear  Axle  Assembly  (Eaton  DS-J81) 

Differential  (GaWR  30,000  lbs.  Ratio 
5.43:1) 


12 

1201 

1202 


Brake  System  (Dual  Air) 
Service  Brakes 
Parking  Brakes 
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1203 


Brake  urums 


13 

1301 


Wheels 

Tires  (16.00K20) 


14 

1401 

1402 


Steeriny  System 

Power  Steeriny  Assembly 

Steeriny  Snaft 


15 

1501 


Towiny  System 

Towiny  Pintel  Assembly 


16 

1601 

1602 


Suspension  System  (Hendrickson  RT  340) 
Spring  Assembly  -  With  Equalizing  Beams 
Shock  Absorber  Assembly 


17 


Not  Applicable 


18 

1801 

1802 

1803 

1804 

1805 


Body  and  Cab 

Windshield 

Rear  Window 

Seats  and  Cushions 

Transmission  Shitt  sever 

Brake  Peddle  Assembly 


A- 5  2 


1806 

1807 

1808 


Doors 

Heater  and  Ductiny 
Instrument  Panel 


19 


Not  Applicable 


20 


Not  Applicable 


21 


Noc  Applicable 


22 

2201 

2202 

2203 

2204 

2205 

2206 
2207 


Body  Chassis  (GVWR  u0,0u0  los) 

Fenders 

Bumpers 

a  to  wage  Compartment 
Spare  'lire  stowage  Assembly 
Service  and  Air  Brake  Connectors 
Slave  Start  Connector 
Frame  Assembly  (.375  in) 


23  Environmental  Control  System 

2301  Hybrid  Collective  Protection  Equipment 

(HCPE) 

2302  Personnel  Protective  Equipment 
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2303 


30 

3001 

3002 

3003 

3004 


Launch  fixture  (HARPOON  Derivative) 

Base  Frame  Assembly 

Not  Applicable 

Turret  Assembly 

Canister  Launch  Plattorm 


31 

3101 

3102 

3103 

3104 

3105 

3106 

3107 

3108 


Launcner  Drive  bystem  (MLRS  Derivative) 

Not  Applicable 

Not  Applicable 

Position  Monitors 

Hydraulic  System 

Manual  Back-Up  System 

Power  System 

Power  Distribution  box 

Heat  Exchanger 


32 

J2U1 

3202 

3203 

3204 

3205 

3206 

3207 

3208 


Fire  Control  System  (MbKS  uerivative) 

Communications  Processor 

Electronic  Unit 

Fire  Control  Unit 

Remote  Fire  Unit 

Fire  Control  Panel 

Abney  Level 

Short-No  Voltage  Tester 

Test  Set  Simulator  (Organizational) 
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’#*31 


320y 


3210 

3211 


3301 


3302 


Test  set  Simulator  (Direct  Support) 
Maintenance  Kit  (Organizational) 
Maintenance  Kit  (Direct  Support) 


Missile  Round  (LANCE  II) 


Warhead  Section 


Missile  Main  Assemblage 


Missile  Canister 


3401 


End  Closures 


3402 


3403 


Launch  Tuoe 


Shock  Mitigating  System 


3404 


Lift  Mechanism 


A-56 


Table  A2.2-7.  Baseline  System  Resupply  vehicle 
(Heavy  Expanded  Mobility  Tactical  Truck  (HEMTTJ  M9U5) 


Functional 
Group  Code 

01 

U101 

0102 

0103 

0104 

0105 

02 

0201 

03 

0301 

0302 

0303 

0304 

04 

0401 

0402 


System/Suosystem  Nomenclature 

Enyine  (betroic  Diesel  dV92Trt) 
Enyine  Block  (736  m3) 

Starter 

Lubricatiny  System 
Air  induction  System 
Enyine  Test  Set  (STE/ICE) 

Clutch 

Clutch  Assembly 

Fuel  system 

Fuel  Tank  (100  yallon) 

Enyine  Fuel  Rump 
Fuel  neater  Assembly 
governor 

Exhaust  System 
Exhaust  Manifold 
Muffler 
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V 


05 

Cooling  System 

0501 

Radiator  (HD) 

0502 

Coolant  Pump 

0503 

Surge  Tank 

0504 

Coolant  neater  Assembly  (Cold  Weather 

Starting ) 

0505 

Transmission/Convertor  oil  Cooler 

06 

Electrical  System  (24  volt) 

0601 

Alternator/Generator  (oz  amp) 

U602 

Battery  (4  each,  12  volt) 

06OJ 

Wiring  Harness 

0604 

Lights 

0605 

Electrical  Gauges  and  Indicators 

0606 

Electrical  Switches 

0607 

Electrical  Relays 

UbQti 

Circuit  Breakers 

0609 

Trailer  Electrical  Connector  Assembly 

0610 

Diagnostic  Connector  Assembly  (STE/ICE) 

07 

Transmission  (Allison  HT740D) 

0701 

Torque  Converter 

0702 

Transmission  Assembly 

U7U3 

Oil  Filter  and  Screen 

A-58 


;  J 


j 

-  J 

J 

] 

.1 


i  1 

L  i 


0802 

09 

oyui 

0902 


10 

1001 

11 

1101 

12 

1201 

1202 

1203 

13 

1301 


Transfer  and  Final  Drive  Assembly  {6x6) 
Transfer  Gearcase  (Oshkosh  55000  Two 
Speed) 

Power  TaKe-Off  Assembly 

Shafts 

Drive  Shaft  Assembly 
Final  Drive  Assembly 

Front  Axle  Assembly  (Oshkosh  4bK) 
Differential  (GAWK  13,500  k^) 

Rear  Axle  Assembly  (Raton  DS-381) 
Differential  (Gawk  13,5uu  Kg) 

Brake  System  (Dual  Air) 

Service  uraxes 
Parking  Brakes 
Braxe  Drums 

Wheels 

Tires  (Ib.uuK  20x8) 


A-59 


14  Steering  System 

1401  Power  Steering  Assembly 

1402  Steenny  Shaft 

15  Towing  System 

1501  M989  Trailer  Tow  Assembly 


16  Suspension  System  (Hendrickson  RT  340} 

1601  Spring  Assembly 

1602  Shock  Absorber  Assembly  17 

Not  Applicable 


18 

1801 

1802 

18U3 

1804 

1805 

1806 

1807 

1808 
1809 


body  and  Cab 

Windshield 

Rear  Window 

Seats  and  Cushions 

Transmission  Shift  never 

Brake  Peddle  Assembly 

boors 

Heater  and  Ducting 
instrument  Panel 
Second  Unit  body 


19 


Not  Applicable 
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20 

Winch  and  Crane  System 

2001 

Material  handling  Crane 

2002 

Hydraulic  Power  Package  assembly 

2003 

Recovery  Unit 

21 

Not  Applicable 

22 

Body  Chassis  (GVWR  b0,000  lbs*) 

2201 

Fenders 

2202 

Bumper 

2203 

Stowaye  Compartment 

2204 

Spare  Tire  Stowage  Assembly 

2205 

Service  and  Air  Brake  Connector 

2206 

Slave  Start  Connector 

2207 

Frame  Assembly  (.375  in) 

23 

Environmental  Control  System 

2301 

Hybrid  Collective  Protection  Equipment 

(iiCPE) 

2302 

Personnel  Protective  Equipment 

2303 

Personnel  Decontamination  Equipment 

2304 

Fire  Suppression  System  Uialon  idui) 

A-6I 


24  Communications  System 

2401  VHF-FM  Radio  Set  (SINCUAKS,  VKC-(  )4) 

2402  COMSEC  unit  ( vandal ,  K¥4) 

2403  Intercom  Set  t VIC-1) 


25 


Not  Applicable 


26  Missile  Support  Assembly  (Note  1) 

2601  Rear  Support  Assembly 

2602  Forward  Support  Assembly 

2603  WHS  Cradle  Support  Assembly 

NOTE: 


1.  Required  only  on  tne  iib'MTT  and  iih'iiAT  tor  tne  smjle 
launch  alternative  ( IlahCE)  because  the  missiles  carried  on 
the  RSV  and  trailer  will  be  uneanistered,  rully  assembled, 
ready-to-tire  rounds,  wot  required  on  the  multiple  launch 
alternatives. 
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Table  A2 . 2-b 


Auxiliary  Trailer  (Heavy  expanded 


Not  Applicable 


OB 


OS  Not  Applicable 


10 

Front  Axle,  Rear  Axle 

12 

Brake  System 

1201 

Service  Brakes 

1202 

Parkiny  Brakes 

1201 

Brake  Ur urns 

13 

Wheels 

1301 

Tires 

14 

Not  Applicable 

15 

Towiny  System 

1501 

Towiny  Pintel  assembly 

16 

Suspension  System 

1601 

Spring  Assembly 

1602 

Shock  Absoroer  Assembly 

17 

Not  Applicable 

A-64 

I 

( 

i 

i 


i 

j 

\ 


j 

* 

.J 


i 
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Not  Applicable 
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NOTES : 


1.  Required  on  the  UEHAT  tor  tne  sinyle  launch  alternative 

because  the  missiles  carried  on  this  trailer  will  be 
uncanistered,  lully  assembled,  ready-to-f ire  rounds.  Not 

required  on  the  multiple  launch  alternatives. 
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APPENDIX  A2.3 


SAMPLE  EyU X PMENT  ANALYSIS  WORKSHEETS 


The  Equipment  Analysis  worksheets  contained  in  this  Appendix 
are  samples  from  actual  working  documents  derived  by  this 
study's  engineering  analyses  and  used  to  support  the 
manpower  analysis.  Equipment  lists  were  created  from  source 
documentation  nor  the  reference  and  baselines  systems.  The 
"Engineering  Design  Comparability  Analysis"  worksheets, 
(Table  A2.3-1)  are  generated  to  assist  m  tne  analytic 
evaluation  of  the  reference  and  the  baseline  systems 
(fielded  vs  conceptual).  These  worksheets  are  organized  to 
facilitate  their  use  in  explaining  Ram-D  differences  and  are 
used  in  the  training  discipline  to  identity  those  areas 
where  required  skills  vary  from  reference  to  baseline 
systems.  Tne  "RAM  Data"  worksheets  (Table  n2. 3-z)  contain 
summary  calculations  and  source  data  figures  utilized  in 
computing  manpower  demands  for  both  scheduled  (Pd)  and 
unscheduled  (CM)  maintenance,  RAM  Data  worksheets  are 
generated  for  each  reference  and  uaseline  system.  RaM  data 
is  broken  down  to  at  least  a  subsystem  level  to  facilitate 
identifying  high  drivers  among  the  engineering  parameters  for 
tradeoff  analysis.  The  Equipment  Analysis  worksheets  also 
serve  as  a  basis  ror  i.iakiny  engineering  judgements. 
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Table  A2.3-1.  Sample  Design  Differences  Worksheet. 

ENGINEERING  DESIGN  COMPARABILITY  ANALYSIS 


Table  A2.3-1.  (Continued). 

ENGINEERING  DESIGN  COMPARABILITY  ANALYSIS 


Single  reduction,  single 
cardan  joint,  cloaad  type 
steering  endi. 


Table  A2. 3-1.  (Continued). 
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APPENDIX  A3 
DATA  SOURCES  INDEX 


FUNCTIONAL  AREA:  MISSION 

CATEGORY  DATA  SOURCE  COMMENTS 

1.  Need  Threat  DARCOM:  Threat  uryanization 

Description  Tactics,  and  Equipment 

TRADOC:  battlefield 
Development  Plan 

2.  Capabilities  Functional  TRADOC:  Fire 

Requirements  Support  Mission  Area  Analysis 

(MAA)  Phases  1  and  2 

TRADOC:  CSWS  Special  Task 
Force  Brie tiny 

TRADOC:  Fa  6-4U-4,  Field 
Artillery  Lance  Misisle 
Gunnery 


source 


DATA 


COMMENTS 


TRADOC:  ARTEP  b-5y5  The 

Field  nrtiliery  Batallion 
Lance 


operational  TRAUUC:  CSWS 
Concepts  Special  Tasic  Force;  initial 

Corps  Support  Weapon  System 
Operational  and 
organizational  Plan  (OfcO 
Plan) 

TRADOC;  FM  525-5,  military 
Operations,  operational 
Concepts  tor  tne  Airland 
Battle  and  Corps  operations 
iyuo 

TRADOC:  Field  Hrtiilery 

School;  organizational  anu 
operational  Concepts  tor  an 
Improved  Fire  Support  C3 
System 


FUNCTIONAL  AREA:  DESIGN 


CATEGORY 


1.  Missiles 


DATA  SOURCE  COMMENTS 

Design/RAM  U.S.  Army  Material  Readiness 

Support  Activity,  Lexinyton, 

Kentucky 

U.S.  Army  Test  &  Evaluation 
Command,  Aberdeen  Proviny 
Grounds,  Maryland 

U.S.  Army  Armament  Material 
Readings  Command,  Rock 
Island,  Illinois 

U.S,  Army  Material  Systems 
Analysis  Activity,  Aberdeen 
Proving  Grounds,  Maryland 

U.S.  Army  Missile  Command, 


Redstone  Arsenal,  Huntsville 


CATEGORY 


DATA 


SOURCE 


COMMENTS 


2.  Vehicle 


Vought  Corporation,  Grand 
Prairie,  Texas 

AR  22U-L  unit  Status 
Reporting  (Missile  Readiness) 

Design/RAM  U.S.  Army  Tank-Automotive 

Command  warren,  Michigan  lu 
Ton  M.A.W. 

FMC  Corporation  San  Jose, 
California 

Army  Material  Systems 
Analysis  Activity  a.P.G. 
Aberdeen  Provjng  Grounds, 
Maryland 

Vougnt  Corporation  Grand 


Prarie,  Texas  M<i 


category 


data 


source 


COMMENTS 


3.  Protective 
Systems 

4.  Navigation 
Systems 


5.  Communication 


Design/RAM  U.S.  Army  Chemical  Systems 

Laboratory  Aberdeen  Proving 
Grounds,  Maryland 

Design/RAM  RAM  Summary  WAMSO  Report 

#47yOA7142-Ui  wavy 
Maintenance  Support  Otfice 
Mechanicsburg,  PA 

Design/RAM  TRADOC:  Systems  Managers 

oft ices  Ft  Gordon,  Ga 

TRADOC:  Systems  Managers 

Off ice/PLRS  Ft.  Gordon,  ga 

TRADOC:  FM  24-24  Radio  and 
Radar  Reference  Data 

R&M  Summary  NAMSO  Report 
f 4790A7 142-01  Navy 
Maintenance  Support  Office 
Mechanicsburgh,  Va 


CATEGORY  DATA  SOURCE  COMMENTS 

6.  Fire  Control  Design/RAM  NaVY:  DD-963  class  HARPOON 

weapon  System  Naval  Sea 
Systems  Command,  Washington, 

DC 

7.  Saseiine  Improved  LANCE 

Concepts 

Multiple  Vought  Corporation 

Launch  Grand  Prarie,  Texas  Corps 

Interdiction  Support  Weapon  system  Concept 
System  (MLIS)  Definition:  Multiple  Launch 
Interdiction  System  (MuIS): 

Volume  II  Technical  (Secret) 

LANCE  II  Vought  Corporation:  Grand 

Prarie,  Texas  Corps  Support 
Weapon  System  Concept 
Definition;  LaNCE  II;  Volume 
II  Technical  (Secret) 
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FUNCTIONAL  AREA:  MANPOWER 


CATEGORY  DATA  SOURCE  CATEGORY 

1.  Workload  Maintenance  NAVY:  Navy  Maintenance  Data 

Collection  System 

NAVY:  Weapons  uuality  Engineer ing 

Center,  Concord,  Ca  (WWEC) 

Maintenance  Data  System 

TRhuOC:  Ft.  Lee,  VA  Updated  nog  Center 

MACRIT  File 

U.S.  Army  Material  Readiness  support 
Activity;  MACRIT  Master  uata  File 

SB  7U0-2U  Used  to  obtain  line  item  number  for 
extracting  MACRIT  data. 

2.  Methodology  Constraints  AK  57U-2  Manpower  Authorization  Criteria 

(MACRIT) 

Allowances  ar  57U-2  Manpower  Authorization  Criteria 
(MACRIT) 

Capabilities  CUB/DRC  Mission  Profile  tor  CSWS 
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FUNCTIONAL  AREA;  TRAINING 


CATEGORY 

I,  Task  Requi 
meats 


2.  MOS/Skill 
Levels 


3.  Course 
Outlines 


DATA  SOURCE 


Individual  Tasks 
Accomplished  by  MoS/SKili 
Level  Trainer's  Guides 
Soldiers  manuals 


Collective  ARTEP  (Army  Training  and 

Tasks  Evaluation  Program) 


MOS/Skill 

bevel 

Descriptions 
and  Career 
Manayement 
Fields 


AR  611-2U1  (Enlisted  Career 
Manayement  Fields  and 
Military  Occupational 
Specialties ) 


Synopis  ot  U.S,  Army  Formal  Schools 
Formal  School  Cataloy,  Da  Pam  351-4 
Courses 


Course  Individual  Service  Schools, 

Outlines  Proyrams  ot  Instruction 


COMMENT 


CATEGORY  DATA  SOURCE  COMMENTS 

Training  Military  occupational 

Paths  Specialty  Training  Cost 

Handbook  (MOSB) 

4.  Course  Instructor  Individual  Service  Schools 

Information  Contact  Hours  TRADOC  Form  377-1-K 

Student  TRADOC  Form  377-1-R  or  TRADOC 

Instructor  CIR  351-12  DA  PaM  37U-5Uy 

Ratio 

Course:  TRADOC:  ATRM-15y  Cost 

Statistical  Analysis  Program  (Mus 

Information  Training  Costs) 

INCOES  1PUI  and  ar  bll-2Ui 

Courses  and 
Course  Pre¬ 
requisites 
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CATEGORY  DATA  SOURCE  COMMENTS 

b  Training  List  and  Individual  Service  School  and 

Devices  Description  DA  PaM  31U-12  (Index  and 

current  Items  Description  ot  Army  Training 
in  inventory  Devices) 

6.  Extension  Synopsis  of  Training  Material  Da  PAM  35U- 

Iraining  Extension  iUfa-3  ETM  Extension  Training 

Materials  Training  Materials  Catalog:  field 

Materials  Artillery  Battalion  uANCK 

(aRTEP  6-byb) 

Synopsis  of  Correspondence 
Courses  army  Correspondence 
Course  Program 

Promotion  <*  Original  Source  Enlisted 
Attrition  Master  Eiie  ( EME ) 

TTHS  Rates  Chief  or  Personnel  Operations 
4t>  Original  Source  CMP 
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CATEGORY 


DATA 


SOURCE 


COMMENTS 


1.  hardware 


2.  Personnel 


3.  Training 


Avail-  Personnel  Policy 

ability  for  Project  Model  (P3m) 
1983-194U  by 
MOS/Paygrade 


Salaries  Comptroller  of  the  army 

(COa):  force  Cost  Information 
System;  army  Force  Planning 
Cost  HandbooK 


Other  Per  Comptroller  of  the 
Cost  Army  (COA);  army  Force 

Planning  Cost  HandbooK 
( AFPCH)  per  Capita  Factory 


Course  Cost  Aggregate 

Elements;  Coa:  Soldier  Cost  Information 
System:  MOS  Training  Cost 
Handbook  (MOSB)  and  ATRM-159 


Other  Course  Traininy  Center/School 
Costs  Associated  wirn  Course 
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APPENDIX  B 


MANPOWER  REQUIREMENTS  ANALYSIS 


Appendix  Bl  contains  the  Mission  Event  diagrams,  Figures  Bl-1 
to  Bl-10,  that  were  used  to  record  the  minimum,  maximum  and 
average  task  group  tim' s  to  accomplish  the  mission  cycle  for 
each  vehicle  in  the  Corps  Support  Weapon  System.  The  outputs 
of  these  diagrams  were  used  in  the  construction  of  the  matrix 
based  scenario  model  and  formulation  of  the  operator  task/event 
networks . 

Appendix  B2  contains  the  diagrams  and  tables  used  as  inputs 
in  the  construction  of  the  matrix  based  scenario  model.  Figures 
B2-1  to  B2-3  display  the  "probability  tree"  diagrams  used  to 
provide  inputs  for  matrix  construction  within  the  model.  Tables 
B2-1  and  B2-2  provided  the  model  with  the  pertinent  travel  infor¬ 
mation  required  to  form  the  basis  for  travel  workload  calculation 
for  each  system  configuration.  The  remaining  inputs  for  model 
construction  were  the  task  data  outputs  from  the  mission  event 
diagrams. 

Appendix  B3  contains  the  diagrams  used  to  record  workload  informa¬ 
tion.  Figures  B3-1  to  B3-10  display  the  task/event  diagrams 
used  as  a  "book  keeping"  device  in  the  calculation  of  operator 
workload.  The  workload  from  these  diagrams  was  aggregated  by 
crew  positions  in  order  to  calculate  CSWS  crew  manpower  requirements. 
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MISSION  EVENT  DIAGRAMS 
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Figure  BH.  SPL  Misswn  Event  Diagram  (Tracked  Reference). 
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Figure  BI-3.  SPL  Mission  Event  Diagram  (Wheeled  Reference). 


EMPLACEMENT 


LOCATE 

inspect 

MOVE  & 

H— 

EMPLACEMENT 

h-  k> 

EMPLACEMENT 

►  ►> 

ADJUST 

►  ► 

PARK 

SPL 

LOCATION 

location 

SPL  IN 

SPL 

LOCKOUT 

LOCATION 

SYSTEM 

MIN  MAX  AVG 

rm  zsr  m 


EIRE  MISSION 


►  ► 


INITIATE 

LEVEL 

ALIGNMENT 


T 

T 

T 

▼ 


T 


T 


INITIATE 

PLATFORM 

ELEVATION 


ARM 

MISSLE(S) 


LAUNCH 

MtSSLE(S) 


!  i 

{  i 

INITIATE 

1  REPORT  |  w  ^ 

PLATFORM 

}  STATUS  | 

depression 

{  1 

MIN  MAX  AVG  n 
2ffl  J3T  U>1  <> 


DtSCMRlACEMCNT 


disengage 

LOCKOUT 
SYSTEM 
6.  BRAKE 


»»  ► 


MIN  MAX  AVG 

ra  zor  zoo 

B-6 


MIN  MAX  AVG 
.002  TOST  1025 


Bt-7.  SPL  Mission  Event  Diogrcm  (MLIS), 


mm 


Figure  Bi-9.  SR.  Mission  Event  Diagram  {LANCE  II). 
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Table  B2-1.  Scenario 


TRAVEL  DISTANCES 

_ TRAVEL _ 

FROM  TO 

Launch  Area 

Hide  Area 

Resupply  Point 

Resupply  Point 

Ammunition 
Transfer  Point 


Launch  Area 
Launch  Area 
Launch  Area 
Hide  Area 
Resupply  Point 


Information 


DISTANCE  (In  Meters) 


MIN 

MAX 

AVG 

50 

3600 

1825 

50 

1000 

525 

50 

1000 

525 

50 

1000 

525 

500 


3600 


2050 


Table  B2-2.  Scenario  Travel  Information 


TRAVEL  SPEEDS  (Miles  Per  Hour) 


%  % 


MIN 

OCCURANCE 

MAX 

OCCURANCE 

AVG 

SPL 

Tracked  Reference 

15 

80 

35 

20 

19.0 

Wheeled  Reference 

21 

80 

55 

20 

27.8 

I  LANCE 

15 

80 

35 

20 

19.0 

MLIS 

15 

80 

40 

20 

20.0 

LANCE  II 

21 

80 

55 

20 

27.8 

RSV 

HEMTT 

20 

100* 

— 

20.0 

♦Speed  restricted  because  of  load  weight. 
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Figure  03-10.  RSV  Task/Event  Network  (LANCE  II). 
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EQUIF:fRNT/COURSE  MODL^E  WORKSHEETS 
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APPb'WDlX  Cl 


b\>UIRMENT/COURb‘E  MODULE  WORKSHEETS 


This  appendix  describes  the  worksheets  that  were  used  to 
document  the  equipment  used  to  estimate  training 
requirements  and  the  sources  of  resident  training  tnat  are 
available  for  ti  is  equipment.  The  appendix  is  divided  into 
two  sections.  The  first  section  contains  the  worksheets 
used  tor  the  operator  traininy  analysis  and  the  second 
section  contains  those  worksheets  usee  tor  the  maintenance 
traininy  analysis. 

The  equipment/ course  module  worksheet  was  used  to  plan  cue 
traininy  analysis  and  to  provide  an  audit  trail  between  the 
yeneric  equipment  selected  to  comprise  the  reterence  system, 
the  representative  equipment  selected  for  RAM  analysis,  the 
equipment  chosen  for  the  purpose  of  traininy  estimation  and 
the  source(s)  of  formal  school  traininy  proyrams.  This 
documentation  was  provided  for  each  comparable  subsystem 
found  in  the  reference  and  baseline  systems. 

The  first  column  of  tne  worksheet  contains  the  functional 
group  codes  assiyned  to  the  yeneric  reference  equipment. 


C-3 


These  codes  were  assigned  in  the  engineering  analysis  and 
are  found  in  Appendix  A2.2.1.  In  some  instances  the  codes 
were  aggregated  together  to  a  point  where  meaningful  Mod 
identifications  and  training  programs  were  founu.  In  still 
other  cases  more  detailed  group  codes  were  used  Decause 
distinct  MOS  and  formal  school  training  was  found  for 
individual  subsystems  uelow  tnat  needed  ror  Kam  analysis, 
b'or  example,  Radiac  Set  AW/RDK-27  is  part  of  group  code 
23U2,  personnel  protective  equipment.  decause  it  alone 
requires  unique  maintenance  training  and  has  MOS  assignments 
different  from  other  subsystems  found  within  this  group 
code,  a  more  detailed  group  code  used  in  earlier  engineering 
analyses  was  assigned. 

The  second  column  contains  the  reference  equipment  chat  was 
chosen  in  the  engineering  analysis  to  provide  RAM  data, 
while  the  next  column  was  used  to  record  tne  equipment 
chosen  for  training  estimation.  In  selecting  equipment  for 
either  purpose,  comparable  equipment  was  chosen  tnat  met  the 
generic  functional  requirements.  Another  important 
selection  criteria  was  insuring  that  appropriate  uata  for 
the  equipment  were  available.  Many  differences  in  equipment 
are  found  between  these  two  columns  because  tne  uesired  daca 
were  available  for  one  purpose,  out  not  for  the  other. 


Tne  next  two  columns  were  used  to  indicate  where  formal 


school  training  is  found  cor  the  equipment  selected  for 
training  estimation.  Information  recorded  included  ti)  tne 
course  title,  (2)  the  course  number,  and  (3)  the  annex,  file 
number,  or  objective  containing  the  instruction. 

The  second  half  of  the  worksheet  was  used  to  record  the  same 
kind  of  information  for  the  baseline  systems  as  for  the 

reference  systems.  The  information  for  the  three  baseline 
systems  was  stacked  on  top  of  each  other  opposite  tne 

comparable  reference  systems  and  within  the  same  group  code. 

The  last  column  was  used  to  record  major  training  devices 
found  within  the  courses  of  a  group  number.  Training 
dfcvces  represent  potential  training  cost  iiign  drivers  and 
were  recorded  tor  later  use  in  identifying  training  device 
requirements. 

Cl.  1  OPERATOR  EyUIPMENT/COURbE  MODULE  WORKSHEETS 

Table  Cl-1  contains  the  equipment/course  module  worksheets 
for  system  operator  analysis.  The  group  codes  cor  equipment 
in  the  operator  analysis  were  grouped  on  the  worksheets 
based  on  the  major  system  functuon^  identified  in  tne 

functional  analysis  found  in  Appendix  Al.l.  Tnis  was  done 
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. . 


i i “n*****.*.  n « i ’VtUfti if  ivwfrt 


2*03  Personnel 


EQUIPMENT/COURSE  MODULE  WORKSHEET 


EQUIPMENT/COURSE  MODULE  WORKSHEET 


O 


Table  Cl-1  (Con’t.) 

SYSTFH,  VeilXCLC:  RSV  EQUIPMENT/COURSE  MODULE  WORKSHEET 

Operation  Task  Area:  pe i  form  Ve hiclo  Moycrnent 


MIL  CW 


to  provide  a  functional  context  in  which  to  analyze  the 
affects  of  equipment  design  differences  on  the  operation  of 
the  system.  In  addition,  tnis  functional  context  tends  to 
follow  closely  the  organization  of  operator  courses  of 
instruction. 

Cl.d  MAINTENANCE  bVUX PM ENT/ COURSE  MODULE  WORKSHEETS 

Table  Cl— ^  contains  the  equipment/ course  module  worksheets 
developed  ror  system  uair. tenance  analysis.  The  group  codes 
on  these  worksheets  follow  sequentially  tne  original  order 
developed  in  the  engineering  analysis.  In  this  way  all 
components  of  the  various  system  configurations  were  tracked 
to  insure  that  an  MOS  with  maintenance  responsibility  tor 
each  component  was  identified  and  that  representative 
training  was  found. 

Within  the  course  data  columns  of  tnese  worksheets ,  training 
information  was  broken  down  into  the  three  echelons  of 
maintenance  required  tor  the  CSWS  study:  crew, 
organizational,  and  direct  support.  These  three  levels  or 
maintenance  were  included  tor  ail  rererunce  and  base  Line 
systems. 
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Table  Cl-2  {Con't. 


Table  Cl- 2  (Con 


Mill  V 


EQUIPMENT/COURSE  MODULE  WORKSHEET 


MU  CW 


Table  Cl-2  (Con* 


CR26MII  CR26IIM 
CB2617  CR26HP 


Table  Cl- 2  (Con’ 


* 


JOWIVIO 


EQUIPMENT/COURSE  MODULE  WORKSHEET 


Table  Cl- 2  (Con't. 


Mil  cw  i 


EQUIPMENT/COURSE  MODULE  WORKSHEET 


EQUIPMENT/COURSE  MODULE  WORKSHEET 


ie  lack  of  proper  direct  supfcort  maintenance  of  the  LANCE  M752  launch  fixture  has  been  identified  as  a  problem, 
new  LANCE-specif ic  maintenance  MOS  has  been  proposed.  I  I 


EQUIPMENT/COURSE  MODULE  WORKSHEET 


EQUIPMENT/COURSE  MODULE  WORKSHEET 


EQUIPMENT /COURSE  MODULE  WORKSHEET 


EQUIPMENT/COURSE  MODULE  WORKSHEET 


HSVS  Recovery  „.s. .  63H10  None 

vchlcl-e  63¥10  Track  Vehicle 

ttoublu shoot  611-63H10 

hydraulic  system  (Note  1> 


Table  C 1-2  (Con't.)  EQUIPMENT/COURSE  MODULE  WORKSHEET 


The  lack  ot  pi  ope t  direct  support  malritename  of  the 
►09  Hand  ling  Unit.  his  been  identified  an  a  problem,  i 
Lance-specific  mai  itenance  MOS  has  been  pri  posed. 


EQUIPMENT/COURSE  MODULE  WORKSHEET 
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MOS  ASSIGNMENTS 
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APPENDIX  C2 


MOS  ASSIGNMENTS 


C2.1  SUMMARY  OF  CSWS  MOS  AND  ASI  ASSIGNMENTS 

A  list  of  all  the  CSWS  MOS  and  ASI  is  found  in  Table  C2-1. 
Altogether  there  were  15  MOS  and  1  ASI  that  were  identified 
to  have  responsibility  for  the  operation  and  maintenance  of 
the  Corps  Support  Weapon  System. 

Of  the  MOS  and  the  ASI  identified,  only  1  MOS  and  the  ASI 
are  new.  The  new  MOS  is  CSWS  Crewmember  (15XX)  while  the 
new  ASI  is  CSWS  Mechanic  (ASIXX)  .  Section  5.2.2  gives  an 
explanation  of  the  MOS  seleccion  criteria. 

C2.2  SUMMARY  OF  MOS  ASSIGNMENTS  BY  EQUIPMENT 

Table  C2-2  contains  all  of  the  MOS  required  for  the  CSWS 
equipment  configurations.  The  group  numbers  on  the 
worksheets  are  the  same  as  those  found  on  the  maintenance 
equipment/course  module  worksheets  (Table  Cl-2).  The 
worksheets  and  the  MOS  assignment  table  are  intended  to  be 
used  closely  together. 
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Table  C2-1.  Summary  of  CSWS  MOS  and  ASI  Assignments. 


MOS  _ TITLE  (With  Abbreviation) 


15XX  CSWS  Crewmember  (*} 

ASIXX  CSWS  Mechanic  (*) 

27B  Land  Combat  Support  Test  Specialist/LANCE  Repairer 

(LCSS  Test  Sp/LANCE  Rep) 

31E  Field  Radio  Repairer  (*) 

31S  Field  General  CoMSEC  Repairer  (Field  Gen  COMSEC  Rep) 

31V  Tactical  Communications  Systems  Operator/Mechanic 

(Tac  Comm  Sys  Op/Mech) 

35E  Special  Electronic  Devices  Repairer 

(Sp  Elec  Devices  Rep) 

35H  Calibration  Specialist  (*) 

52C  Utilities  Equipment  Repairer  (Utilities  Equip  Rep) 

54E  NBC  Specialist  (*) 

63G  Fuel  and  Electrical  Systems  Repairer 

(Fuel  &  Elec  Sys  Pep) 

63H  Track  Vehicle  Repairer  (Track  Veh  Rep) 

63J  Quartermaster  and  Chemical  Equipment  Repairer 

(QM  &  Chem  Equip  Rep) 

63S  Heavy  Wheel  Vehicle  Mechanic  (Hvy  Wveh  Mech) 

63W  Wheel  Vehicle  Repairer  (Wveh  Rep) 

63Y  Track  Vehicle  Mechanic  (Track  Veh  Mech) 


*Indicates  no  abbreviation. 
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Table  C2-2.  Summary  of  M OS  Assignments  by  Equipment. 
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ile  Support  Assembly 


Basically,  tne  worksheets  document  all  ot  the  normal  course 
training  that  is  available  for  each  equipment  component  by 
maintenance  echelon,  while  Table  C2-2  indicates  to  what  MOB 
the  training  is  to  be  assigned.  where  the  source  of 
training  ana  the  MOS  assignment  are  tne  same  or  where  no 
training  source  was  found  or  training  required,  there  is  no 
additional  training  needed.  However,  it  there  is  training 
found  and  the  source  of  that  training  is  different  from  the 
MOB  assignment,  additional  training  will  neea  to  be 
developed . 

CZ.  i  b'OUIPMBMT  aBBIGWBD  TO  BACii  liuS 

Table  C2-3  contains  a  breakdown  of  all  the  CSWS  maintenance 
MOB  and  the  equipment  that  tne  MOS  has  responsibility  tor. 
Included  on  the  table  is  (1)  an  indication  of  the  end  item 
that  the  equipment  is  part  ot,  U)  its  assigned  group  nui.iuer 
taken  from  the  equipment/ course  module  worksheets  described 
in  Appendix  Ci.l,  and  (i)  which  system  configuration  the 
equipment  is  found  in. 
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Table  C2-3.  Equipment  Assigned  to  Each  MOS. 
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Table  C2-3.  (Continued). 
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Table  C2-3.  (Continued). 
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Table  C2-3.  (Continued). 
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C2.4  SUMMARY  OF  MOS  hSS IGHMENTS  tiY  SYSTEu 


Table  0^-4  is  a  summary  o f  the  CSWS  MOS  oy  system  ana  end 
item.  Six  MOS  were  alteeted  by  design  ditterences  m  the 
various  equipment  contiy urations .  The  MOS  affected  are 
identified  oy  asterisks  on  the  taule.  Tne  remaining  b  ,-iuS 
were  not  affected  by  the  desiyn  differences. 


C-49 


Table  C2-4 .  Summary  of  MOS  Assignments  by  System. 
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APPENDIX  C3 

COURSE  MODIFICATION  WORKSHEETS 
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APPEUUIX  Cj 

COURSE  MODIFICATION  WORKSHEETS 


This  appendix  desorioes  the  worksheets  that  were  used  to 
modify  existing  courses  and  develop  new  courses.  The 
appendix  i-  divided  into  two  sections.  The  tirst  section 
describes  the  worksheets  used  to  develop  a  new  operator 

course  while  tne  second  section  descnues  tne  worksheets 
used  to  develop  new  Maintenance  courses. 

The  course  modi  neat  ion  worksheet,  which  is  useu  to  ..louiry 
or  to  develop  new  courses,  is  divided  into  three  sections. 
Tne  left-nana  section  is  used  to  reeocu  an  ot  the  course 

module s/eieiaents  that  are  round  in  the  existing  course,  all 

of  the  courses  developed  for  the  cows  study  were  developed 
from  an  existing  course.  For  those  parts  of  an  existing 
course  that  are  not  changed,  it  is  not  necessary  to  descrioe 
that  course  in  great  detaiL.  In  such  cases,  those  parts  of 
the  existing  course  are  recorded  at  tne  annex  level.  £t, 
however,  part  ot  an  annex  is  to  oe  modified,  tne  course 

elements  i  *  recorded  at  tne  more  detailed  ievei  ot  rile  or 
objective.  I  ’  this  way,  the  pertinent  parts  of  the  course 
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module  can  be  specifically  iuentified  and  modified  m 
projecting  the  new  course. 

The  nght-nanu  section  of  the  worksneet  contains  course 
information  taken  from  other  courses  from  which  additional 
instruction  will  oe  ueveloped.  The  military  oranch,  course 
name,  and  course  number  are  inuicated  at  the  beginning  or. 
eacii  new  inrtructiona.1  mouuie/eiei.ient. 

In  the  middle  section  of  the  worksheet  the  new  course  is 
developed.  A.  L  ot  the  existing  and  additional  course 
modules/elements  are  combined  into  a  projected  course  which 
will  meet  tne  task,  skill,  and  knowledge  requirements  of  tne 
equipments  associated  with  the  new  course.  This  notional 
course  draws  upon  the  lett-hand  side  for  existing  course 
information  and  updn  the  right-hand  siue  tor  additional 
instruction  to  be  taken  from  other  courses.  in  tms  maimer, 
it  is  easy  to  identify  where  course  elements  are  being  taken 
from  m  tne  development  or  cue  new  course. 

Bach  of  the  three  sections  contains  the  same  course 
information:  (L)  the  total  number  ot  instructional  nours 
required  for  each  module,  (Z)  the  instructional  hours  ror 
each  module  broken  down  by  type  ot  instruction,  and  fi)  the 
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student/ instructor  ratio  associated 
instruction. 


with  each  type  ot 


At  the  end  of  each  course,  total  academic  hours,  non- 
academic  hours,  and  total  training  time  both  m  hours  and 
man  days,  are  listed  along  witn  a  breakdown  of  the  total 

academic  hours  by  type  of  instruction  tor  both  the  existing 
and  projected  course. 


A  column  tor  indicating  modif  icatioii/deletion  codes  is 
provided  between  the  exist. ny  course  and  the  projected 
course  sections  m  order  to  identity  the  nature  and 


importance  of 
modules/ elements . 
follows: 


the  changes  being  made  m  course 
ine  modir ication/deietion  codes  are  as 


Course  Moditication/ueletion  Codes 

hL  -  Subsystem  eliminated  -  major  task  impact 
dC  -  no  change  m  subsystem  -  no  task  impact 

MIU  -  Minor  subsystem/mission  modification  -  minor  task 
change 

MAJ  -  Major  suosystem/inission  modit ication  -  major  tasK 
impact 

ADD  -  New  subsystem  added  -  major  task  impact. 
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Major  task  impacts  are  those  tasks  and  their  associated 
prerequisite  skills  and  Knowledges  that  are  added,  deleted, 
or  modified  m  some  suostantial  way,  e.g.,  modes  of 
operation  changed,  new  technology  added,  mission  procedures 
altered  drastically,  etc.  Minor  tasK  impacts  are  those 
tasks  ana  tneir  associated  prerequisite  skills  and 
knowledges  that  are  not  significantly  cnanged,  e.g., 
equipment/  nomenclature  cnanged,  mission  changed  but  mission 
procedures  not  changed,  etc. 

The  last  column  on  the  worKsheet  is  used  to  record  the 
function..^  group  code  that  was  assigned  during  the 
engineering  ana  Lysis.  These  numbers  provide  an  easy  means  of 
identifying  and  accounting  for  new  subsystems  being  added  to 
a  -ourse. 

In  developing  a  new  course,  care  is  taKen  to  project  into 
the  new  course  the  coui.se  philosophy  and  instructional 
strategy  round  m  the  existing  course.  This  is  done  oecause 
the  existing  course  is  most  similar  in  content  and  is  being 
taught  at  cne  scuooi  where  the  new  course  would  be  most 
likely  to  be  taught.  Accordingly,  tne  types  of  instruction 
and  st  dent/instructor  ratios  louna  m  courses  used  tur 
projecting  new  instruction,  are  changed  to  reriect  the 
existing  course.  These  kinds  of  adjustments  are  necessary 
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especially  when  using  Navy  courses  to  project  instruction. 
DRC  has  noted  a  tendency  for  Army  training  to  be  performance 
based  to  a  greater  extent  than  comparable  Navy  courses. 

DRC  encountered  difficulties  in  obtaining  student/instructor 
ratios  for  some  courses.  In  these  instances,  student/ 
instructor  ratios  were  taken  from  either  TRADOC  Cir  351-12 
or  DA  Pam  570-558  and  the  difficulty  was  noted  on  the 
worksheet . 

C3.1  OPERATOR  COURSE  MODIFICATION  WORKSHEETS 

A  completely  new  operator  course  was  developed  for  CSWS: 
CSWS  Crewman  (043-15XXX).  The  new  course  was  projected  from 
the  existing  Lance  Crewman  Course  (043-15D10).  The  course 
developed  for  the  reference  system  was  modified  into  three 
new  courses  to  reflect  the  operator  differences  in  the  three 
baselines.  Tables  C3-1,  C3-2,  C3-3,  and  C3-4  contain  the 
course  modification  worksheets  for  each  of  the  four  courses. 

C3.2  MATNTENANCE  COURSE  MODIFICATION  WORKSHEETS 

One  maintenance  course  was  developed  f-~r  CSWS:  CSWS 
Mechanic  (ASIXX).  The  course  would  lead  to  an  ASI  that 
would  be  added  to  the  new  operator  MOS  mentioned  in  the 
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previous  section.  The  rationale  £or  developing  these  two 

courses  is  found  in  Section  5.2.2.  The  new  ASI  course  was 

% 

developed  from  the  existing  ASI  course:  Lance  Missle 

Mechanic  (043-F4).  The  new  course  developed  for  the 


reference 

systems  was  modified 

into 

two 

more 

courses  to 

reflect 

design  differences  in 

the 

MLIS 

and 

Lance  II 

baselines 

Tables  C3-5 ,  C3-6, 

and 

C3-7 

list 

the  course 

modification  worksheets  for  each  of  the  courses. 


Six  other  courses  were  modified  to  reflect  various  design 
differences  in  the  reference  and/or  the  baseline  systems: 


121-271310 

101-31E20 

101-31V10 

I98-35E10 

611-63H10 

610-63W1O 


LCSS  Test  Specialist/Lance  Repairer 
Field  Radio  Repair 
Tactical  Communications  Systems 
Operator/Mechanic 

Special  Electronic  Devices  Repairer 
Track  Vehicle  Repairer 
Wheel  Vehicle  Repairer 


Tables  C3-8  -  C3-16  list  the  course  modification  worksheets 
for  each  of  these  courses. 
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/\i  i  ot  tne  new  and  modified  courses  ana  the  systems  tnat 
affected  them  are  shown  m  Taule  CJ-17.  altogether  lb 
courses  were  developed  to  reflect  tae  desiyn  differences  xa 
the  various  systems. 
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Table  C3-17.  New  and  Modified  Courses  by  System. 
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TRAINING  RESOURCES 

C4.1  DETERMINATION  OP  TRAINING  MAN-DAYS 

Data  for  determining  training  man-days  came  from  two 
sources.  For  those  courses  that  were  not  affected  by 
changes  in  the  CSWS  equipment  configurations,  the  training 
time  was  taken  directly  from  the  program  of  instruction 
(POI).  The  courses  affected  were  modified  using  the  course 
modification  worksheets  found  in  Appendix  C3.  Where  course 
lengths  were  found  in  weeks,  .2  weeks  of  instruction  equals 
one  1  man-day. 

Tables  C4.1-1  -  C4.1-5  list  the  training  man-day 
requirements  of  the  CSWS  courses  by  system.  Each  table 
contains  two  sets  of  information.  The  first  set  lists  the 
training  man-day  requirements  for  each  course.  The  second 
set  uses  the  man-days  by  course  from  the  first  set  and 
multiplies  them  by  a  modified  student  load  obtained  from  the 
personnel  analyses  in  Section  6.  This  gives  the  annual 
training  man-day  requirements  for  each  course. 
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TABLE  C4.1-1  TRAINING  MANDAY  REQUIREMENTS 
SYSTEM:  TRACKED  REFERENCE 


MOS 

EXISTING 

COURSE 

15XX 

0.0 

AS1 

0.0 

27B 

158.0 

31E 

125.0 

31 S 

65.0 

31V 

52.0 

35E 

90.0 

35H 

10.0 

52C 

57.0 

54E 

43.0 

630 

55.0 

63H 

49.0 

63.J 

38.0 

633 

43.0  ■ 

63W 

60.0 

63Y 

33.0 

DELTA 

PROPOSED 

COURSE 

30.8 

30.8 

16.6 

16.6 

15.0 

173.0 

10.0 

135.0 

0.0 

65.0 

0.6 

52.6 

7.6 

97 . 6 

0.0 

10.0 

0.0 

57.0 

0.0 

43.0 

0.0 

55.0 

9.9 

58.9 

0.0 

38.0 

0.0 

43.0 

0.0 

60.0 

0.0 

33.0 

MGS 


15XX 
AS1 
27 1: 
31E 
31 S 
31V 
35E 
35H 
52C 
54E 
63G 
63H 
63c 
63S 


c*-_> , 


TOTAL 


DELTA 

PROPOSED 

ANNUAL 

ANNUAL 

MANDAYS 

MANDAYS 

LOAD 

DELTA 

MANDAYS 

30.8 

30.3 

984.0 

30307.2 

16.6 

16.6 

357.0 

5926.2 

15.0 

173.0 

136.0 

2040.0 

10.0 

135.0 

127.0 

1270.0 

0.0 

65< .  0 

9.0 

0.0 

0.6 

52.6 

239.0 

143.4 

7.6 

97 . 6 

220.0 

1672.0 

0.0 

10. 0 

8.0 

0.0 

0.0 

57.0 

171.0 

0,0 

0.0 

43.0 

16.  0 

0.0 

0 . 0 

55.0 

20.0 

0 . 0 

9.9 

53.9 

371.0 

3672.9 

0.0 

38.0 

71.0 

0,0 

0.0 

43.0 

133.0 

0.0 

0.0 

60.0 

24 1 . 0 

0.  0 

0.0 

33.0 

206.0 

0.0 

90.5 

968.5 

3309.0 

45031.7 

ANNUAL 

PROPOSED 

MANDAYS 

30307.2 
592c. .  2 
23528 .  0 
17145.0 
535.0 
12571.4 
21472.0 
30 . 0 
9747.0 
633.0 
1100. 0 
2 1351. 9 
2693 . 0 
57 1 9 . 0 
14460.0 
6793.0 

174676.7 
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TABLE  C4.1-2  TRAINING  MANDAY  REQUIREMENTS 
SYSTEM:  WHEELED  REFERENCE 


LX  I  STING 
COURSE. 

DELTA 

PROPOSED 

COURSE 

0.0 

30.8 

30.8 

0.0 

16.6 

16.6 

158.0 

15.0 

173.0 

125.0 

10, 0 

135.0 

65.  0 

0.0 

65 . 0 

52.0 

0.6 

52.6 

90.0 

7. 6 

97.6 

10.0 

0.0 

10.0 

57.0 

0.0 

57.0 

43.0 

0 . 0 

43.0 

55.0 

0. 0 

55.0 

49.  0 

0.0 

49.0 

38.0 

0.0 

38.0 

43.0 

0.0 

43.0 

60.0 

9.9 

69.9 

33.0 

0.0 

33.0 

DELTA 

PROPOSED 

ANNUAL 

ANNUAL 

ANNUAL 

MANDAYS 

MANDAYS 

LOAD 

DELTA 

MANDAYS 

PROPOSED 

MANDAYS 

30.8 

30.8 

984.0 

30307.2 

30307.2 

16.6 

16.6 

335.0 

5561.0 

5561.0 

15. 0 

173.0 

105.0 

1575.0 

18165.0 

10.0 

135.0 

1 19.0 

1 190.0 

16065.0 

0 . 0 

65.0 

9.0 

0 . 0 

585.0 

0.6 

52.6 

239.0 

1 43 . 4 

12571.4 

/  ■  6 

97 . 6 

137.0 

1041.2 

13371.2 

0.0 

10.  o 

8.0 

0.0 

80.0 

0.0 

57.0 

90.0 

0.0 

5 1 30 . 0 

0.0 

43.0 

16.0 

O.U 

688  ■  0 

O.u 

55 . 0 

40.0 

0.0 

2200.0 

0.0 

49.0 

0.0 

0.0 

0.0 

0.0 

38.0 

61.0 

0.0 

2318.0 

0.0 

43, 0 

111.0 

0,0 

4773.0 

9 .  V 

69.9 

420.0 

4158.0 

29358.0 

o 

• 

o 

33,0 

0.0 

0,0 

0.0 

90.5 

968.5 

2674.0 

43975.8 

141172 A 

TABLE  C4.1-3  TRAINING  MANDAY  REQUIREMENTS 
SYSTEM:  I  LANCE 


M08 


EXISTING  DELTA  PROPOSED 

COURSE  COURSE 


15XX 

0.0 

AS1 

0.0 

27B 

158.0 

3  IE 

125.0 

31S 

65.0 

31V 

52.0 

35E 

90.0 

35H 

10.0 

52C 

57.0 

54E 

43.0 

63G 

55.0 

63H 

49.0 

63J 

38.0 

63S 

43.0 

63W 

60.0 

63Y 

33.0 

40.9 

40.9 

16.6 

16.6 

15.0 

173.0 

15.0 

140.0 

0.0 

65.0 

0.0 

52.0 

7.6 

97.6 

0.0 

10.0 

0.0 

57.0 

0.  0 

43.0 

0.0 

55.0 

9.9 

58.9 

0.0 

38.0 

0.0 

43.0 

0.0 

60.0 

0.0 

33.0 

MGS 

DELTA 

MANDAY3 

15XX 

40.9 

AS1 

16.6 

27B 

15.0 

31E 

15.0 

31 S 

0.0 

31V 

0.0 

35E 

7.6 

35H 

0.0 

52C 

0.0 

54E 

0.0 

63G 

0.0 

63H 

9.9 

63J 

0.0 

63S 

0.0 

63  W 

0.0 

63Y 

0.0 

TOTAL 

105.0 

PROPOSED 

ANNUAL 

MANDAYS 

LOAD 

40.9 

984 . 0 

16.6 

335.0 

173.0 

126.0 

140.0 

48.0 

65.0 

9.0 

52.0 

100.0 

97.6 

28.0 

10.0 

8.0 

57.0 

201.0 

43.0 

16.0 

55.0 

10.0 

58.9 

199.0 

38.0 

132.0 

43.0 

88.0 

60. 0 

252.0 

33.0 

103.0 

9*3,0 

2639. C 

ANNUAL 

ANNUAL 

DELTA 

PROPOSED 

MANDAYS 

MANDAYS 

40245.6 

40245.6 

5561.0 

5561.0 

1890.0 

21798.0 

720.0 

6720.0 

0.0 

585.0 

0.0 

5200.0 

212.8 

2732.8 

0.0 

80.0 

0.0 

11457.0 

0.0 

688.0 

0.0 

550.0 

1970. 1 

11721.1 

0.0 

5016.0 

0.0 

3784.0 

0.0 

15120.0 

0.0 

3399.0 

50599.5 

134657.5 
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MGS 

r**'  STING 
COURSE 

DELTA 

PROPOSED 

COURSE 

15XX 

0.0 

40.7 

40.7 

ASl 

0.0 

11.9 

11.9 

27B 

158.0 

15.0 

173.0 

31h 

125.0 

15.0 

140.0 

31S 

65.0 

0.0 

65.0 

31V 

52.0 

0.0 

52.0 

35E 

90.0 

7.6 

97.6 

35H 

10.0 

0.0 

10.0 

52C 

57.0 

0.0 

57.0 

54E 

43.0 

0.0 

43.0 

630 

55.0 

0.0 

55.0 

63H 

49.0 

5.6 

54.6 

63<J 

38.0 

0.0 

33.0 

63S 

43.0 

0.0 

43.0 

63W 

60.0 

0.0 

60.0 

63V 

33.0 

0.0 

33.0 

MGS 

DELTA 

MANDAYS 

PROPOSED 

MANDAYS 

ANNUAL 

LOAD 

ANNUAL 

DELIA 

MANDAYS 

ANNUAL 

PROPOSED 

MANDAYS 

15XX 

40.7 

40.7 

984.0 

40048.3 

40048.8 

AS  I 

11.9 

11,9 

223.0 

2653.7 

2653.7 

27B 

15.0 

173.0 

63.0 

945,0 

10899.0 

31E 

15.0 

140.0 

41.0 

615.0 

5740.0 

31S 

0,0 

65.0 

9.0 

0.0 

585.0 

31V 

0.0 

52.0 

100.0 

0.0 

5200.0 

35E 

7.6 

97.6 

28.0 

212.8 

2732.8 

35H 

0.0 

10.0 

8.0 

0.0 

80.0 

52C 

0.0 

57.0 

80.0 

0.0 

4560,0 

54E 

0,0 

43.0 

16.0 

0.0 

688.0 

63G 

0.0 

55.0 

10.0 

0.0 

550.0 

63H 

5.6 

54.6 

124.0 

694.4 

6770,4 

63J 

0,0 

38.0 

71.0 

0.0 

2698.0 

63S 

0.0 

43.0 

111.0 

0,0 

4773 . 0 

63W 

0.0 

60.0 

199.0 

0,0 

11940.0 

63Y 

0.0 

33.0 

41.0 

0,0 

1353.0 

TOTAL 

95.8 

973,8 

2108.0 

45169,7 

101271. 

0142 

v*  Pf'  «■*.«  i> 
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TABLE  C4.1-5  TRAINING  MANDAY  REQUIREMENTS 
SYSTEM:  LANCE  II 


MOS 

EXISTING 

COURSE 

DELTA 

PROPOSED 

COURSE 

15XX 

0.0 

34.0 

34 . 0 

AS  I 

0.0 

12.0 

12.0 

27B 

15S.  0 

15.0 

173.0 

31E 

125.0 

15.0 

140.0 

31S 

65.0 

0.0 

65.0 

31V 

52.0 

0.0 

52.0 

35E 

90.0 

7.6 

97.6 

35H 

10.0 

0.0 

10.0 

S2C 

57 . 0 

0.0 

57.0 

54E 

43.0 

0.0 

43.0 

630 

55.0 

0.0 

55.0 

63R 

49.0 

0.0 

49.0 

63.J 

38.0 

0.0 

38.0 

63S 

43.0  ’ 

0.0 

43.0 

63  W 

60 . 0 

5.6 

65.6 

63Y 

33.0 

0.0 

33.0 

MOS 

delta 

MANDAYS 

PROPOSED 

MANDAYS 

ANNUAL 

LOAD 

ANNUAL 

DELTA 

MANDAYS 

ANNUAL 

PROPOSED 

MANDAYS 

15XX 

34.0 

34.0 

984.0 

33456.0 

33456.0 

AS1 

12.0 

12.0 

268. 0 

3216.0 

3216.0 

27B 

15.0 

173.0 

105.0 

1575.0 

18165.0 

31E 

15.0 

140.0 

48.0 

720.0 

6720.0 

31S 

0.0 

65. 0 

9.0 

0.0 

585.0 

31V 

0.0 

52.0 

100.0 

0.0 

5200.0 

35E 

7.6 

97.6 

28.0 

212.8 

2732.8 

35H 

0.0 

10.0 

8.0 

0.0 

80.0 

52C 

0.  0 

57.0 

121.0 

0.0 

6897.0 

54b 

0.0 

43,0 

16.0 

0.0 

688 . 0 

630 

0.0 

55.0 

20.0 

0.0 

1 1 00 . 0 

63H 

0.0 

49.0 

0.0 

0.0 

0.0 

63J 

0.0 

38 . 0 

102.0 

0.0 

3876.0 

63S 

0.0 

43.0 

221.0 

0.0 

9503.0 

63W 

5.  6 

65.6 

294.0 

1646.4 

19286.4 

63Y 

0.0 

33.0 

0.0 

0.0 

0.0 

TOTAL 

89.2 

967.2 

2324.0 

40826.2 

111505.2 
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The  personnel  analysis  does  not  take  into  account  course 
attrition.  In  order  to  determine  an  approximation  of  this 
personnel  factor,  the  Cost  Analysis  Program  (MOS  Training 
Costs)  RCS  ATRM-159  report  from  the  Ordnance  School  was 
analyzed  and  attrition  for  CSWS  courses  or  courses  similar 
to  those  associated  with  CSWS  was  determined. 

Overall  it  was  found  that  the  attrition  rate  was  8%  for 
these  courses.  The  personnel  requirements  for  all  MOS  were 
increased  by  this  factor  to  insure  that  at  the  conclusion  of 
training,  there  would  be  sufficient  personnel  to  man  the 
various  CSWS  configurations. 

C4.2  DETERMINATION  OF  NUMBER  OF  INSTRUCTORS 

There  were  four  steps  involved  in  the  determination  of  the 
number  of  instructors  for  the  CSWS  study.  These  steps 
follow  directly  the  instructor  determination  algorithm  found 
in  the  Staffing  Guide  for  U.S.  Army  Service  Schools  (DA  Pam 
570-558).  During  the  first  step,  worksheets  were  developed 
for  each  course  by  system  in  order  to  list  the  hours  of 
instruction  for  each  type  of  instruction  associated  with 
each  course.  The  data  for  these  worksheets  were  taken  from 
the  Program  of  Instruction  (POI)  for  those  courses  not 
modified  for  CSWS  and  from  the  course  modification 
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worksheets  in  Appendix  C3  for  those  courses  that  were 
affected  by  the  CSWS  equipment  configurations. 

During  the  second  step,  the  total  number  of  instructor 
contact  hours  (ICH)  for  each  course  were  determined.  A 
second  worksheet  was  used  to  list  each  course  by  system  with 
the  proposed  type  and  hours  of  instruction  developed  in  the 
first  step.  The  number  of  sections  and  groups  was  then 
determined  for  each  type  of  instruction.  This  information 
was  taken  from  the  ICH  Computation  Worksheet  (TRADOC  Form 
377-R)  for  those  POI  that  included  them.  DRC  encountered 
difficulties  in  obtaining  ICH  worksheets  for  some  POI. 
Where  these  difficulties  occurred,  the  optimum  class  sizes 
were  obtained  and  sections  and  groups  were  determined  based 
on  the  student/instructor  ratios  recommended  by  either 
TRADOC  cir  351-12  or  DA  Pan  570-558. 

The  third  and  fourth  steps  in  the  instructor  determination 
process  are  found  in  Tables  C4.2-1  -  C4.2-5.  These  tables 
include  the  MOS  and  total  POI  ICH  developed  in  the  previous 
steps.  In  step  three  the  total  POI  ICH  is  multiplied  by  the 
course  frequency  to  determine  the  total,  annual  ICH  for  each 
course.  Course  frequency  is  determined  by  dividing  the 
proposed  student  load  by  the  existing  optimum  class  size. 


Table  C4 . 2-1  Instructor  Requirements 
System:  Tracked  Reference 


1 


riOS  TOTRL  POI  ICH 
DELTA  NEW 


COURSE  TOTAL  ANNUAL  ICH 
FREQ  DELTA  fCW 


NUMBER  OF 
INSTRUCTORS  ! 


15W 

345.0 

345.0 

ASI 

1ST.  9 

127.9 

STB 

£06.0 

2273.3 

31E 

190.2 

3518.4 

31 S 

0.0 

L336.2 

31U 

£7.6 

£071.6 

•35E 

201.6 

1700.5 

35H 

0.0 

127.0 

5£C 

0.0 

331.6 

54E 

0.0 

1356.5 

63G 

0.0 

533.0 

63H 

421.1 

£735.3 

63J 

0.0 

433. 6 

633 

0.0 

1232, 1 

63W 

0.0 

1384.6 

63Y 

0.0 

807.4 

82.0 

£3290.0 

71.4 

9132.1 

22.6 

4655.6 

6.4 

1217.3 

0.3 

0.0 

6.3 

137.7 

11. U 

£217.6 

1.3 

0.0 

9.5 

0.0 

0.7 

0.0 

1.7 

0.0 

7.1 

2939.8 

5.9 

0.0 

3.3 

0.0 

10.0 

0.0 

10.3 

0.0 

23290.0 

£2.6 

9132. 1 

7.3 

51376.6 

41.1 

22517.3 

13.0 

1069.0 

0.9 

14036.9 

11.3 

13705.5 

15.0 

165. 1 

0.1 

7966.2 

6.3 

943.5 

0.3 

914.6 

0.7 

19424.9 

15.5 

£353.2 

o  o 
c«  o 

4372.  ft 

3.9 

13046.0 

10.4 

3316,2 

6.7 

i 

i 


u 
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Table  C4.2-1  Instructor  Requirements 
System:  Tracked  Reference 


ms  TOTAL  POI  I ch 
DELTA  NEW 


cows e:  total  annual  ich 
tcq  delta  new 


«JMBER  or 
INSTRUCTORS 


15XX 

345. 0 

345.0 

AST 

137.3 

1£7,9 

27B 

£06.8 

££73.3 

31E 

190.2 

•3513.4 

31 S 

0.0 

1336.  £ 

31 U 

£7.6 

£071.6 

•35E 

£01.6 

1700.5 

35H 

0.0 

1£7.0 

5£C 

0.0 

331.6 

54E 

0.0 

1356.5 

63G 

0.0 

533.0 

63H 

4£1. 1 

£735.9 

63J 

0.0 

433.6 

63S 

0.  0 

1£3£. 1 

63W 

0.0 

1304.6 

63Y 

0.0 

807.4 

3£.0 

£3£90.0 

£3£90.0 

71.4 

91 3£. 1 

913£. 1 

££.6 

4655.6 

51376.6 

6. 4 

1  £17.3 

££517.3 

8.3 

0.0 

1069,0 

6.3 

137.7 

14036.9 

11.0 

££17.6 

13705.5 

1.3 

0.0 

165.1 

9.5 

0,0 

7980.2 

0.7 

0.0 

349.5 

1.7 

0.0 

314,6 

7. 1 

£939.3 

19424.9 

5.9 

0.0 

£353.2 

3. 3 

0.0 

4372.0 

10.0 

0.0 

13046.0 

10.3 

0.0 

3316.2 

££.6 

7.3 
41.1 
13.0 

0.9 

11.3 
15.0 

0.1 

6.3 
0.3 
0.7 

15.5 

p  o 

U  •  v? 

O  (j 
•J*  7 

10.4 
6.7 


Table  C4.2-3  Instructor  Requirements 
System:  I  Lance 


MOG 

TOTAL  FOI  ICH 

course 

TOTAL  ANNUAL 

ICH 

NUMBER  OF 

ICLTA  new 

FREQ 

DELTA 

new 

INSTRUCTORS 

15XX 

47:3.4 

473.4 

32.0 

39223.3 

39223. S 

31.4 

RSI 

127.3 

127.9 

67.0 

3569.3 

3569.3 

6.9 

27B 

2U6.0 

2273.3 

21.0 

4-326.0 

47739.3 

33.2 

31E 

349.2 

3677.4 

2.4 

333.1 

3325.3 

7.1 

31S 

0.0 

1336.2 

0.3 

0.0 

1069.0 

0.9 

310 

0.0 

2046.4 

2.3 

0.0 

5729.9 

4.6 

35E 

201.6 

1700.5 

1.4 

V 

u 

2338.7 

1.9 

35H 

0.0 

127.0 

1.3 

0.0 

165.1 

0.1 

52C 

0.0 

331.6 

11.2 

0.0 

9313.9 

7.5 

54E 

0.0 

1356. 5 

0.7 

0.0 

949.5 

0.3 

63G 

0,0 

533.0 

0.3 

0.0 

438.4 

0.3 

63H 

421.1 

2735.9 

3.3 

1600.2 

10336.4 

3.3 

63J 

0.0 

433.6 

11.0 

0.0 

5319.6 

4.3 

63S 

0.0 

1232.1 

2.5 

0.0 

3205.2 

2,6 

634 

0.0 

1304.6 

10.5 

0.0 

13693.3 

11.0 

63Y 

0.0 

307.4 

5.1 

0.0 

4153. 1 

3.3 

Table  C4.2-4  Instructor  Requirements 
System:  MLIS 


MOS 

TOTAL  POI  ICH 

COURSE 

DELTA  NEW 

FREQ 

15>C< 

474.6 

474.6 

32. 0 

ASI 

90.0 

90.0 

44.6 

278 

206.6 

2273.3 

10.5 

31E 

349.2 

3677.4 

2.1 

313 

0.0 

1336.2 

0.3 

31U 

0.0 

2046.4 

2.9 

-35E 

201.6 

1700.5 

1.4 

35H 

U.0 

127.0 

1.3 

52C 

0.0 

331.6 

4.4 

54E 

0.0 

1356.5 

0.7 

63G 

0.0 

533.0 

0.3 

63H 

227.9 

2542.7 

2.3 

69J 

0.0 

433.6 

5.9 

0.0 

1232.1 

3.2 

63W 

0.0 

1384.6 

9,3 

63Y 

0.0 

007.4 

tie  1 

TOTAL  ANNUAL  ICH  HUMBER  OF 


DELTA 

NEW 

INSTRUCTORS 

33917.2 

33917.2 

31.1 

4014.0 

4014.0 

3.2 

2163.0 

23369.6 

19.1 

733.3 

7722.5 

6.2 

0.0 

1069.0 

0.9 

0.0 

5934.6 

4.7 

tloc-c 

2338.7 

1.9 

0.0 

165.1 

0.1 

0.0 

3659.0 

2.9 

0,0 

949,5 

0.3 

0.0 

430.4 

0.3 

524.2 

5343,2 

4.7 

0.0 

2353.2 

2.3 

0.0 

4102.7 

9.3 

0.0 

10323.2 

9.7 

0.0 

1695.5 

1.4 
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Table  C4.2-5  Instructor  Requirements 
System:  lance  II 


In  step  4,  the  number  of  required  instructors  is  determined 
by  dividing  the  total,  annual  ICH  for  each  course  by  1250 
which  is  the  annual  amount  of  instructor  contact  specified 
for  an  instructor  in  DA  Pam  570-558.  The  algorithm  used  to 
determine  instructor  requirements  is  summarized  as  follows. 


MT  tich 

NI  =  _ _  x  SL  1250 

OCS 

where  NI  is  the  number  of  instructors  required  for  the 
course;  TIC!  is  the  total,  annual  instructor  contact  hours 
for  the  course;  OCS  is  the  optimum  class  size  for  the 
course;  SI  is  the  proposed  student  load  determined  from  the 
personnel  analysis;  and  1250  is  the  annual  amount  of 
instructor  contact  specified  by  DA  Pam  570-558. 

C4.3  Determination  of  Training  Course  Costs 

Estimates  of  the  cost  per  graduate  for  all  CSWS  courses  were 
determined  directly  from  computer  printouts  of  the  Army  Cost 
Analysis  Program  (hOS  Training  Costs)  (RCS  ATRM-159  (Rl), 
TRADOC  Reg  11-5).  The  data  used  was  the  latest  MOS  course 
cost  data  available  (FY  1980)  and  had  been  converted  to  FY 


1982  dollars 


Of  the  16  courses  affected  by  CSWS,  seven  had  the  same 
number  of  POX  man-days  as  in  FY  1980  and  appeared  to  have 
not  changed.  Five  of  the  courses  had  had  changes  in  the  POI 
man-days  but  appeared  to  be  essentially  the  same  courses. 


121-27B10 

160-31S10 

198-35E10 

610-63G10 

690-63J10 


LOSS  Test  Special is t/LANCE  Repairer 
Field  General  COMSEC  Repairer 
Special  Electronic  Devices  Repairer 
Fuel  &  Electrical  System  Repairer 
Quartermaster  &  Chemical  Equipment 
Repairer 


Three  of  the  courses  were  new  and  were  not  in  existence  in 
FY1980: 


610-63S10  Heavy  Wheel  Vehicle  Mechanic 

610- 63W20  Wheel  Vehicle  Repairer 

611- 63Y10  Track  Vehicle  Mechanic 

These  courses^  as  well  as  two  of  the  courses  that  had  been 

modified  (63G  and  63J) ,  were  the  result  of  a  restructuring 
of  CMF  63  that  went  into  effect  during  the  past  year.  One 
of  the  CSWS  courses  is  an  Air  Force  course  for  which  no 
course  cost  data  was  available:  3AZR32470-000  Radiac 

Instrument  Repair  &  Calibration. 
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The  first  step  in  determining  training  course  costs  was  to 
obtain  a  per  graduate  course  cost  that  reflected  the  current 
POI  being  taught.  The  only  data  available  for  both  the  old 
and  new  courses  was  the  length  of  each  course.  Since  the 
impact  on  costs  of  changing  course  length  affects  only  the 
variable  cost  per  graduate,  the  following  algorithm  was  used 
to  project  new  course  costs. 

EV 

<—  x  NCL)  +  EF  =  NCPG 

OCL 

where  EV  is  the  sum  of  the  variable  costs;  OC L  is  the  old 
course  length;  NCL  is  the  new  course  length;  eF  is  the  sum 
of  the  fixed  costs;  and  NCPG  is  the  new  cost  per  graduate. 

For  the  seven  courses  that  had  not  changed,  no  modifications 
in  course  costs  were  necessary.  For  the  remainder  of  the 
courses,  it  was  possible  to  use  this  algorithm  to  create  a 
new  course  cost  using  the  old  and  new  (existing  POI)  course 
lengths.  For  the  three  new  courses,  the  courses  from  which 
they  had  split  were  considered  to  be  most  like  the  new 
courses  and  were,  therefore,  used  as  a  basis  upon  which  to 
project  the  new  course  cost.  These  courses  were  as  follows: 


Existing 

MOS  Course  Used  to  Project  New  Course  Cost 


63S 

610-63B10 

Wheel 

Vehicle 

Mechanic 

63W 

610-63H10 

Automotive  Repairer 

63Y 

611-63C10 

Track 

Vehicle 

Mechanic 

The  Air  Force  course  for  which  no  course  cost  data  was 
available  is  a  joint  services  course  that  all  the  services 
use  to  train  radiac  maintenance  personnel.  The  Army 
typically  sends  a  Calibration  Specialist  (35H)  to  this 
course.  Since  the  entry  level  course  for  the  35H  MOS  has 
recently  been  revised  and  has  no  course  cost  data  available, 
its  predecessor  198-35B10  Electronic  Instrument  Repair 
Course  was  used  to  project  a  new  course  cost. 

Once  per  graduate  course  costs  for  each  of  the  existing 
programs  of  instruction  had  been  derived,  new  course  costs 
were  then  projected  to  reflect  the  course  modifications  and 
student  loads  dictated  by  the  CSWS  design  configurations. 
The  algorithm  used  to  obtain  the  new  CSWS  course  costs  is  as 
follows: 


IV  EF  x  CNG 

( -  X  NCL)  + 

OCL 


NNG  +  CNG 


=  NCPG 


where  £V  is  the  sum  of  the  variable  costs;  0C-:.  is  the  old 
course  length;  NCL  is  the  new  course  length;  £F  is  the  sum 
of  the  fixed  costs;  CNG  is  the  current  norm  graduates  (taken 
from  the  ATRM-159  report) ;  NNG  is  the  new  norm  graduates 
required  for  CSWS;  and  NCPG  is  the  new  cost  per  graduate. 

Tables  C4.3-1  -  C4.3-5  list  the  annual  training  course  costs 
for  each  system.  Contained  on  these  worksheets  are  the  new 
proposed  costs  per  graduate  for  each  student  multiplied  by 
the  annual  training  load.  As  mentioned  previously  in 
Appendix  C4.1,  the  number  of  personnel  needed  to  man  the 
CSWS  systems  was  modified  to  reflect  the  affects  of  course 
attrition  which  is  not  part  of  the  personnel  analysis.  The 
final  column  contains  the  total/  annual  training  cost  for 
each  course. 
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Table  C4.3-1  Annual  Training  Course  Costs 
System:  Tracked  Reference 


nos 

PER  STUDENT 

ANNUAL 

ANNUAL 

COST 

LOAD 

COSTS 

15XX 

5802.0 

984.0 

5709168.0 

AS1 

3131.0 

357.0 

1117767.0 

27B 

30 4  18.0 

136.0 

4136848.0 

31E 

19666.0 

127.0 

2497582.0 

31S 

8648.0 

9.0 

77832.0 

31V 

7994.0 

239.0 

1910566.0 

35E 

19531.0 

220.0 

4296820.0 

35H 

9008.0 

8.0 

72064.0 

52C 

13693.0 

171.0 

2341503.0 

54E 

10931.0 

16.0 

174896.0 

63G 

14774.0 

20.0 

295430.0 

63H 

9142.0 

371.0 

3391682.0 

63J 

8099.0 

71.0 

575029.0 

/  -Tr* 

Uv'V 

3626.0 

133.0 

482258.0 

63W 

15460.0 

241.0 

3725860.0 

63Y 

5706.0 

206.0 

1175436.0 

TOTAL 


31980791.0 


Table  C4 • 3-2  Annual  Training  Course  Costs 
Systen:  Wheeled  Reference 


MOS  PER  STUDENT 


COS! 

15XX 

5281.0 

AS  I 

3146.0 

27B 

31919,0 

31E 

19751.0 

31 S 

8648. 0 

31V 

7994.0 

35E 

20733.0 

35H 

9007 . 0 

52C 

14482.0. 

54E 

10931.0 

63G 

14491.0 

63H 

0.0 

63J 

8200.0 

63S 

3632.0 

63W 

12883.0 

63Y 

0.0 

TOTAL 


ANNUAL  ANNUAL 

LOAD  COSTS 


984. 0  5196504.0 

335.0  1053910.0 

105.0  3351495.0 

119.0  2350369.0 

9.0  77832.0 

239.0  1910566.0 

137.0  2840421.0 

8.0  72056.0 

90.0  1303380.0 

16.0  174896.0 

40.0  579640.0 

0.0  0.0 

61.0  500200.0 

111.0  403152.0 

420.0  5410860.0 

0.0  0.0 

25225281.0 
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Table  C4.3-3  Annual  Training  Course  Costs 
Systea:  I  Lance 


MOS  PER  STUDENT  ANNUAL 

COST  LOAD 


ANNUAL 

COSTS 


15XX 

6664.0 

AS  I 

3146.0 

27B 

30843. 0 

31E 

21138.0 

31S 

8648.0 

31V 

8186.0 

35E 

11155.0 

35H 

9008.0 

52C 

13445.0 

54E 

10931.0 

63G 

14923.0 

63H 

9388.0 

63U 

7567. 0 

63S 

3638.0 

63W 

11818.0 

63Y 

5781.0 

TOTAL 


984.0 

6557376.0 

335.0 

1053910.0 

126.0 

3886213.0 

48.0 

1014624.0 

9.0 

77832.0 

100.0 

818600.0 

28.  0 

312340.0 

8.0 

72064.0 

201.0 

2702445.0 

16.0 

174896.0 

10.0 

149230.0 

199.0 

1868212.0 

132.0 

998344.0 

88,0 

320144.0 

252.0 

2978136.0 

103.0 

595443.0 

23530314.0 
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Table  C4.3-4  Annual  Training  Course  Costs 

Sy  steal:  MLIS 


I 

I 


P10S 

PER  STUDENT 

ANNUAL 

ANNUAL 

COST 

LOAD 

COSTS 

15XX 

6636 . 0 

984.0 

6529824.0 

AS1 

2449.0 

223. 0 

546127.0 

27B 

35313.0 

63.0 

2224719.0 

31 E 

21236.0 

41.0 

870676.0 

3  IS 

8648. 0 

9.0 

77832.0 

31V 

8186.0 

100.0 

813600.0 

35E 

23297.0 

28.0 

652316.0 

35H 

9008.0 

8.0 

72064.0 

52C 

14595.0 

80.0 

1167600.0 

54E 

10931.0 

16.0 

174396.0 

630 

14923.0 

10.0 

149230.0 

63H 

9997.0 

124.0 

1239628.0 

63J 

8099.0 

71.0 

575029.0 

63S 

3632.0 

111.0 

403152.0 

63W 

11897.0 

199.0 

2367503.0 

63V 

5829. 0 

41.0 

238989.0 

rOTAL 

18108185.0 

Table  C4.3-5  Annual  Training  Course  Costs 
Systen:  Lance  II 


MGS 

PER  STUDENT 

COST 

15XX 

5719,0 

AS1 

2410.0 

27B 

31919.0 

31E 

21136.0 

31S 

8648.0 

31V 

8186.0 

3SE 

23297.0 

35H 

9008. 0 

52C 

14157.0 

54E 

10931.0 

63G 

14774.0 

63H 

0.0 

63J 

7813.0 

63S 

3603.0 

63W 

12491.0 

63Y 

0.0 

total 

ANNUAL 

ANNUAL 

LOAD 

COSTS 

984.0 

5627496.0 

268.0 

645830.0 

105.0 

3351495.0 

48.0 

1014528.0 

9.0 

77832.0 

100.0 

818600.0 

28.0 

652316.0 

3.0 

72064.0 

121.0 

1712997.0 

16.0 

174896.0 

20.0 

295480.0 

0.0 

0.0 

102.0 

796926.0 

221.0 

796263.0 

294.0 

3672354.0 

0.0 

0.0 

19709127.0 
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APPENDIX  D 


PERSONNEL  REQU I REMENTS  ANALYSIS 


This  appendix  includes  the  detailed  results  of  the  Personnel 
Requirements  Analysis.  The  contents  of  Appendix  D1  are  the 
personnel  flow  rates;  (1)  attrition;  (2)  promotion;  and  (3) 

TTHS  overhead  percentages.  The  variation  of  rates  among  MOSs 
and  paygrades  may  be  a  result  of  Career  Management  Field  (CMF) 
structure  differences,  bonus  levels,  internal  or  external  policy 
changes.  The  importance  in  measuring  these  above  loss  rates 
is  to  estimate  the  quantities  and  qualities  of  personnel  re¬ 
placements  needed  to  support  present  or  future  system  specific 
manpower  requirements. 

Appendix  D2  contains  the  personnel  requirements  for  the  reference 
system  and  baseline  systems  by  MOS/paygrade.  Personnel  require¬ 
ment  structures  will  vary  according  to  input  rates  and  the  level 
and  quantity  of  manpower  requirements  within  each  MOS.  Table 
6-2  is  an  example  of  the  impact  of  personnel  structures  given 
equal  quantities  of  manpower  requirement  distributed  at  different 
skill  levels. 
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APPENDIX  D1 
PERSONNEL  PLOW  RATES 
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Table  D-l,  Personnel  Flow  Sates 


ms  *  I5xx 


PAYGRADE 

MANPOWER 

ATTRITION 

UPGRADE 

TTHS 

E-l 

0. 

0,516 

1.308 

0. 

E-2 

0. 

0,360 

1 . 756 

0 , 050 

E-3 

0. 

0,264 

0.904 

0.046 

E-4 

0. 

0.360 

0.268 

0.048 

E-h 

0* 

0, 240 

0.240 

0,030 

E-6 

0. 

0.  144 

0. 148 

0,027 

■HOS  *  AS  I 


PAYGRADE 

MANPOWER 

ATTRITION 

UPGRADE 

TTHS 

E-l 

0. 

0,516 

1.308 

0. 

E-2 

0. 

0,360 

1.756 

0.050 

E-3 

0. 

0.264 

0.904 

0.04c- 

hOS  =  27B 


PAYGRADE 

MANPOWER 

ATTRITION 

UPGRADE 

TTHS 

E-l 

0. 

0,336 

1.652 

0. 

E-2 

0. 

0,228 

1.368 

0.050 

E-3 

0. 

0.192 

1.224 

0 , 046 

E-4 

0, 

0,280 

0.376 

0.037 

E-5 

0. 

0,  432 

0.224 

0.038 

ms  *  31B 


PAYGRADE 

MANPOWER 

ATTRITION 

UPGRADE 

im 

e-l 

0. 

0.556 

1,412 

0. 

E-2 

0. 

0.336 

1.432 

0.013 

e-3 

0. 

0,180 

1.044 

0. 121 

E-4 

0. 

0.324 

0. 356 

0,062 

E-5 

0, 

0,228 

0.084 

0.042 

D-4 


t  If 

I  il 


X. 

| 

i 

» 

PAYGRADE 

MANPOWER 

ATTRITION 

UPGRADE 

TTHS 

!' 

f 

| 

E-l 

0. 

0.256 

1.840 

0. 

(-■S' 

E~2 

0. 

0.344 

1.252 

0. 170 

t 

, 

E~3 

0. 

0.200 

1 . 064 

0.  169 

E-4 

0. 

0.364 

0 . 468 

0.110 

MOS  -  3 IV 


PAYGRADE 

MANPOWER 

ATTRITION 

UPGRADE 

TTHS 

E-l 

0. 

0.428 

1.272 

0. 

E-2 

0. 

0.260 

1.772 

0.080 

E-3 

0. 

0. 188 

0.928 

0.070 

MUS  =  35E 


PAYGRADE 

MANPOWER 

ATTRITION 

UPGRADE 

TTHS 

E-l 

0. 

0.320 

1.456 

0. 

E-2 

0. 

0.156 

1 . 960 

0.050 

E-3 

o. 

0 * 176 

1.044 

0.04!? 

E-4 

0. 

0.408 

0.380 

0.06  i 

tIOS  -  35H 


PAYGRADE 

MANPOWER 

ATTRITION 

UPGRADE 

TTHS 

6-1 

0. 

0.284 

1.700 

0. 

E-2 

0. 

0.268 

1.528 

0.210 

6-3 

0. 

0.212 

1.064 

0.201 

6-4 

0. 

0.264 

0.508 

0.120 

Table  D— 1*  (Con*  t.Jf 


rtOS  —  63*J 


PAVGRADE 

MANPOWER 

ATTRITION 

UPGRADE 

TTHS 

E-l 

0. 

0.416 

1.608 

0. 

E-2 

0. 

0.344 

1.732 

0.030 

E-3 

0. 

0.252 

0.940 

0. 040 

E-4 

0. 

0.268 

0. 132 

0 . 033 

nOS  -  633 

PAYGRADE  MANPOWER  ATTRITION  UPGRADE  TTHS 

E-l  0.  0.260  1.733  0. 

£-2  0.  0.272  1.908  0.033 

£-3  O.  0.436  1.084  0.023 

0.  0.528  0.120  0.035 


MQS  =  63Y 


PAVGRADE 

E-l 
E— 2 
E-3 
E-4 


MANPOWER 

attrition 

UPGRADE 

TTHS 

0. 

0,308 

1.712 

0, 

0. 

0  .  2  . 

2. 120 

0.040 

0. 

0.344 

1.056 

0.030 

0. 

0.532 

0.232 

0,040 
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APPENDIX  E 


IMPACT  ANALYSIS 


Appendix  El  contains  the  Availability  Ratio  (AR)  results 
categorized  by  system,  MOS  and  paygrade.  Section  7  displayed 
the  results  in  summary  form  (MOS  totals)  and  indicated  the 
percentage  change  in  availability  CSWS  placed  upon  MOS  manpower 
This  section  indicates  shortfalls  or  surpluses  by  MOS/[  ay  grade, 
within  each  CSWS  system  but  does  not  indicate  percentage  change 
by  MOS/paygrades  between  Current  FY-83  Availability  Ratios 
(Table  El-3)  and  CSWS  Availability  Ratios  (Table  El-4  to 
Table  El-7.) . 

Appendix  E2  Personnel  Management  Impacts  contains  the  "Impact 
of  High  Technology  Systems  on  the  Army  Personnel  Management 
System"  by  Paul  D.  Phillips,  Brigadier  General  (U.S.  Army  - 
retired) .  This  paper  focuses  on  the  concept  that  incoming 
personnel  are  decreasing  in  quantities  and  skill  while  system 
technology  is  increasing.  It  is  an  inverse  function  which 
must  be  investigated  in  detail.  To  have  an  effective  Army, 
the  right  face  must  be  in  the  right  place. 
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Table  Ei~l.  Adjusted  Availability  FY  1983  Projection. 


1-3 

MGS 


c 
.  ■_*» 

1060.290 

954.954 

354. 144 

C’’  il» 

123. 790 

109.738 

39. 442 

31C 

485.771 

■360.  198 

546. 060 

313 

131.360 

106. 368 

194. 91@ 

310 

1502.368 

1299.210 

565. 614 

84 ' , 152 

153. 934 

14  .424 

:5H 

.’"3.328 

137. 765 

255 • 800 

5c>_ 

:  C'3  .  0 1  { 

495. 726 

251.94@ 

54E 

1603.234 

715.904 

1350. 836 

63G 

248.375 

jjw . 070 

216* 184 

63H 

1 260 . 683 

1621.455 

1029.523 

<z3’J 

367.650 

393. 600 

293. 303 

63S 

567.623 

070  >t‘“7 

L.  I 

331.966 

63W 

1879.064 

913.-927 

641,943 

63Y 

745.383 

565.518 

363.340 

283 . 240 

1 06 • 220 

0. 000 

0.000 

50. 128 

104. 000 

0.000 

0.000 

239. 000 

0.  000 

0. 000 

0.000 

115.030 

60.264 

0.  000 

8.000 

2064. 004 

1017.110 

179.930 

0.000 

74.340 

0.  000 

0.000 

0.000 

219. 952 

‘Z>(  a  1'  C.4 

Ct-  •  -j*  r  j 

0.000 

129,010 

0.000 

0. 000 

0.000 

1114. 163 

452.556 

0.000 

0.000 

0.000 

0.  000 

0. 000 

0.  000 

106.-.  70s3 

f  6  { .  y3y 

0.000 

0.000 

63. 600 

0. 000 

0. 000 

0.  000 

0.  008 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.080 

Table  El-2. 


Adjusted  Authorizations 


FY  1983  Projections. 


GRILLE  1-3 

mos 


3 


I 


o 


15  :<y. 

367.510 

•107  rv-.'-k 
r  .  j 

2;  'i! 

140.233 

79.  929 

3  IE 

583. 968 

23 1 . 686 

318 

215.923 

101. 332 

3W 

1324.300 

1414.530 

35 E 

111.156 

209. 448 

35H 

131.470 

91.086 

52C 

503. 539 

669. 900 

54E 

1290.548 

621.656 

boG 

244. 755 

350. 435 

Lw, 

1799. 192 

1333. 705 

63J 

241.300 

431.040 

356*  ■  323 

360. 916 

63W 

1103.637 

799. 306 

63Y 

523.200 

454.930 

257. 040 
33. 302 
463.672 
154.360 

422. 100 
146.172 
134. 306 
271.320 

2444.784 
153. 384 

732. 100 
138. 545 
579. 000 
521.323 
331. 120 


300. 700 
64.538 
345. 000 
97.313 
2037.236 
38.055 
207.336 
88. 420 
1 1 22 . 830 
0.000 
1036.313 
73. 508 
0.000 
0.000 
0.  000 


146.923 
33. 000 
0.000 
34.992 
79 1 . 300 
0.  000 
129. 176 
0.000 
626.616 
8.000 
392.769  • 
0.000 
0.000 
0.  000 
0.000 


0.000 
0.000 
0.000 
0.000 
uuv « OOO 
0.000 
40. 366 
0.  000 
0.000 
0.000 
8  c  000 
0.000 
0.000 
0.  000 
0.000 


0.  800 
0.000 
0.  000 
0.  800 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.  000 
0.000 
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IWIDMIl  tMMt 


SYSTEM:  CURRENT  FY  S3  PROJECTION 


El-3 

E-4 

E-5 

E-6 

E-7 

E-8 

E-9 

15X 

1.22 

1.02 

1.  38 

0.94 

0.93 

1.00 

1.00 

2  7B 

0.92 

1.37 

0.58 

0.78 

1.25 

1.00 

1.00 

31E 

0.83 

1.55 

1.18 

0.69 

1.00 

1.00 

1.00 

31S 

0.61 

1.05 

1.26 

1.18 

1.72 

1.00 

1.00 

31V 

1.13 

0.92 

1.34 

1.01 

1.29 

0.79 

1.00 

35E 

2.17 

0.76 

0.97 

1.95 

1.00 

1.C0 

1.00 

35H 

1.10 

2.06 

1.38 

1.06 

0.68 

0.55 

1.00 

52C 

1.51 

0.74 

0.93 

1.55 

1.00 

1.00 

1.00 

54E 

1.24 

1.15 

0.76 

0.99 

0.72 

1.00 

1.00 

63G 

0.98 

0.96 

1.36 

1.00 

1.00 

1.00 

1.00 

6  3H 

0.92 

1.17 

1.32 

0.97 

0.86 

1.00 

1.00 

63J 

1.  52 

0.91 

2.29 

0.93 

1.00 

1.00 

1.00 

63S 

1.  59 

1.  24 

0.57 

1.00 

1.00 

1.00 

1.00 

63W 

0.98 

1.14 

1.23 

1.00 

1.00 

1.00 

1.00 

6  3Y 

1.43 

1.24 

0.95 

1.00 

1.00 

1.00 

1.00 

i 

*- 


SYSTEM:  TRACK  REFERENCE 


El- 3 

E-4 

E-5 

15X 

0.76 

0.74 

0.57 

27b 

0.92 

0 . 78 

0.30 

31E 

0.83 

1.16 

1.00 

31S 

0.61 

1.00 

1.26 

31V 

1.04 

.92 

1.34 

35E 

1.04 

0.69 

0.97 

35H 

1.10 

1.95 

1.38 

52C 

1.29 

0.72 

0.93 

54E 

1.23 

1.15 

0.76 

63G 

0.95 

0.96 

1.  36 

63H 

0.85 

1.15 

1. 32 

63J 

1.33 

0.89 

2.29 

6  3S 

1.36 

1.16 

0.57 

6  3W 

0.88 

1.10 

1.23 

63Y 

1.20 

1.14 

0.95 

E-6 

E-7 

E-8 

E-9 

0.59 

0.93 

1.00 

1.00 

0.78 

1.25 

1.00 

1.00 

0.69 

1.00 

1.00 

1.00 

1.18 

1.  72 

1.00 

1.00 

1.01 

1.29 

0.79 

1.00 

1.95 

1.00 

1.00 

1.00 

1.05 

0.68 

0.55 

1.00 

1.55 

1.00 

1.00 

1.00 

0.99 

0.72 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

0.97 

0.86 

1.00 

1.00 

0.93 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

j 

i 
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Table  El-5.  Availability  Ratio. 
MOS/Paygrade  Detail 


SYSTEM:  WHEEL  REFERENCE 


15X 

El-3 

0.89 

211 

0.92 

31E 

0.83 

31S 

0.61 

31V 

1.04 

35E 

1.30 

35H 

1.10 

52C 

1.39 

54E 

1.23 

63G 

0.91 

6  3H 

0.93 

6  3J 

1.36 

6  3S 

1.40 

6  3W 

0.83 

63Y 

1,43 

E-4 

B-5 

E-6 

0.74 

0.57 

0.59 

0.88 

0.33 

0.78 

1.17 

1.04 

0.69 

1.00 

1.  26 

1.18 

0.92 

1.  34 

1.01 

0.69 

0.97 

1.95 

1.95 

1.38 

1.06 

0.72 

0.93 

1.55 

1.15 

0.76 

0.99 

0.95 

1.36 

1.00 

1.17 

1.32 

0.97 

0.90 

2.29 

0.93 

1.16 

0.57 

1.00 

1.08 

1.23 

1.00 

1.24 

0.95 

1.00 

E-7 

E-8 

E-9 

0.93 

1.00 

1.00 

1.25 

1.00 

1.00 

1.00 

1.00 

1.00 

1.72 

1.00 

1.00 

1.29 

0.80 

1.00 

1.00 

1.00 

1.00 

0.68 

0.55 

1.00 

1.00 

1.00 

1.00 

0.72 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
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Table  El-6.  Availability  Ratio 
MOS/Paygrade  Detail 


SYSTEM:  I  LANCE 


El-3 

E-4 

E-5 

E-6 

E-7 

E-8 

E-9 

15X 

0.77 

0.74 

0.57 

0.59 

0.93 

1.00 

1.00 

27B 

0.92 

0.81 

0.31 

0.78 

1.25 

1.00 

1.00 

3  IE 

0.83 

1.38 

1.10 

0.69 

1.00 

1.00 

1.00 

31S 

0.61 

1.00 

1.26 

1. 18 

1.72 

1.00 

1.00 

31V 

1.09 

0.92 

1.34 

1.01 

1.29 

0.79 

1.00 

35E 

1.91 

0.76 

0.97  ' 

1.95 

1.00 

1.00 

1.00 

35H 

1.10 

1.95 

1.38 

1.06 

0.68 

0.55 

1.00 

52C 

1.26 

0.72 

0.93 

1.55 

1.00 

1.00 

1.00 

54E 

1.23 

1.15 

0.76 

0.99 

0.72 

1.00 

1.00 

6  3G 

0.97 

0. 97 

1.36 

1.00 

1.00 

1.00 

1.00 

6  3H 

0.88 

1.16 

1.32 

0.97 

0.86 

1.00 

1.00 

6  3J 

1.20 

0.89 

2.29 

0.93 

1.00 

1.00 

1.00 

6  3S 

1.43 

1.16 

0.57 

1.00 

1.00 

1.00 

1.00 

63W 

0.88 

1.10 

1.23 

1.00 

1.00 

1.00 

1.00 

6  3Y 

1.  30 

1.22 

0.96 

1.00 

1.00 

1.00 

1.00 
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Table  El-7.  Availability  Ratio. 
MOS/Paygrade  Detail 


SYSTEM:  MLIS 


15X 

El-3 

0.92 

27B 

0.92 

3  IE 

0.83 

31S 

0.61 

31V 

1.09 

35E 

1.91 

35H 

1.09 

52C 

1.  40 

54E 

1.23 

63G 

0.97 

63H 

0.90 

63J 

1.33 

6  3S 

1.40 

6  3W 

0. 86 

6  3Y 

1.  37 

E-4 

0.74 

E-5 

0.57 

E-6 

0.59 

1.04 

0.40 

0.78 

1.40 

1.11 

0.69 

1.00 

1.26 

1.18 

0.92 

1.34 

1.01 

0.76 

0.97 

1.95 

1.95 

1.  38 

1.05 

0.72 

0.93 

1.55 

1.15 

0.76 

0.99 

0.97 

1.36 

1.00 

1.16 

1.32 

0.97 

0.89 

2.29 

0.93 

1.16 

0.57 

1.00 

1.11 

1.23 

1.00 

1.22 

0.95 

1.00 

E-7 

0.93 

E-8 

1.00 

E-9 

1.00 

1.25 

1.00 

1.00 

1.00 

1.00 

1.00 

1.72 

1.00 

1.00 

1.28 

0.79 

1.00 

1.00 

1.00 

1.00 

0.68 

0.55 

1.00 

1.00 

1.00 

1.00 

0.72 

1.00 

1.00 

1.0C 

1.00 

1.00 

0.86 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

]  00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
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Table  El-8.  Availability  Ratio. 
MOS/Paygrade  Detail 


SYSTEM: 

LANCE  II 

15X 

El-3 

0.91 

^  7B 

0.92 

3  IE 

0. 83 

31S 

0.61 

31V 

1.09 

35E 

1.91 

35H 

1.10 

52C 

1.35 

SdP 

1.23 

63G 

0.95 

6  3H 

0.93 

63J 

1.  33 

6  3S 

1.24 

6  3W 

0.87 

6  3Y 

1.43 

E-4 

E-5 

E-6 

0.74 

0.57 

0.60 

0.85 

0.33 

0.78 

1.38 

1.10 

0.69 

1.00 

1.26 

1.18 

.92 

1.34 

1.01 

0.76 

0.97 

1.95 

1.95 

1.38 

1.06 

0. 72 

0.93 

1.55 

1.15 

0.76 

0.99 

0.97 

1.36 

1.00 

1. 17 

1.32 

0.97 

0.90 

2.29 

0.93 

1.  09 

0.57 

1.00 

1.09 

1.23 

1.00 

1.24 

0.96 

1.00 

E-7 

B-8 

E-9 

0.93 

1.00 

1.00 

1.25 

1.00 

1.00 

1.00 

1.00 

1.00 

1.72 

1.00 

1.00 

1.29 

0.80 

1.00 

1.00 

1.00 

1.00 

0.68 

0.55 

1.00 

1.00 

1.00 

1.00 

0.72 

1.00 

1.00 

1.00 

1.00 

1.00 

0.86 

1.00 

1.00 

1.00 

1.00 

1.00 

1 .00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
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IMPACT  OF  HIGH  TECHNOLOGY  SYSTEMS  ON  THE  ARMY 


PERSONNEL  MANAGEMENT  SYSTEM 


EXECUTIVE  SUMMARY 

From  the  assessment  that  follows,  one  can  make  the 
following  conclusions  as  more  system  specific  MOS  for  low 
density,  high  technology  systems  are  added. 

1.  The  mission  of  the  personnel  management  system  of 
putting  the  right  face  at  the  right  place  at  the 
right  time  will  be  more  complex,  estimates  will  be. 
more  difficult  to  make  and  errors  are  likely  to  be 
more  frequent  and  slower  to  be  corrected  because 
there  will  be  a  larger  number  of  smaller  MOS  cells 
to  be  managed. 

2.  For  the  same  number  of  force  structure  spaces,  the 
Army  will  need  increased  end  strength  and  manyears 
to  cover  more,  smaller,  longer  and  more  difficult 
training  courses  and  higher  attrition  in  those 
courses.  For  the  same  reasons,  the  Army  will  need 
more  recruits  each  year.  In  a  typical  case,  the 
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increase  would  bo  an  1.1  percent  increase  in 
recruits  and  a  20  percent  increase,  in  trainee  end 
strength  and  manyears  in  converting  a  typical 
combat  MOS  (llB)  to  a  typical  higher  skill  MOS 
(31S),  "Field  General  Communication  Security 
Repairer".  Corresponding  increases  would  be  in 
the  recruiting  force  and  in  the  training  force. 

3.  To  reduce  training  attrition,  the  Army  will  need 
more  and  a  higher  proportion  of  the  brighter 
population  than  it  has  been  getting  and  this  will 
require  more  and  higher  enlistment  bonuses. 

4.  The  career  force  will  be  more  difficult  and  more 
costly  to  maintain  since  technologically  trained 
soldiers  in  both  che  first  tern  and  career  force 
will  be  in  demand  in  civil  life  and  reenlistment 
rates  will  be  relatively  low,  requiring  high 
reenlistment  bonus  payments. 

5a.  Because  the  high  technology  weapon  systems  are 
very  costLy  compared  to  the  systems  being 
replaced,  the  phase-in  will  be  gradual 
especially  to  the  Reserve  Components  -  forcing  the 
Army  to  train  soldiers  on  two  quite  different 
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equipments,  using  two  quite  different  sets  of 
training  programs  and  trainees  over  the  phase-in 
period.  In  event  of  mobilization,  such  soldiers 
will  not  be  interchangeable  on  equipment  designed 
for  the  same  mission;  field  artillery  fire  control 
equipment  is  an  excellent  example  for  both 
operators  and  repairers. 

5b.  For  the  same  reason,  unless  the  new  systems  are 

issued  in  a  balanced  way  between  CONUS  and  oversea 
locations,  many  MOSs  will  become  inbalanced, 
seriously  complicating  the  CONUS  -  oversea 
rotation  problem  and  forcing  soldiers  to  spend  a 
disproportionate  time  overseas,  further  reducing 
reenlistment  rates.  But,  unless  the  new  systems 
replace  the  old  in  a  given  theater  very  quickly, 
the  personnel  management  problem  is  complicated  - 
as  in  5a  -  in  that  theater;  there  is  a  loss  of 
flexibility  in  personnel  assignment  on  systems 
designed  for  the  same  mission. 

6.  Because  of  increases  in  strength,  manyears, 

training  and  recruiting  overhead,  and  increased 

bonuses,  the  Army  will  cost  more  for  the  same 

number  of  force  structure  spaces. 
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7. 


To  provide  reasonable  promotion  opportunity  in  the 
larger  number  of  smaller  MOS  cells,  it  will  do 
necessary  to  increase  the  richness  of  the  mix  of 
the  higher  enlisted  grades  to  the  lower  enlisted 
grades  and  within  the  higher  grades  for  the  Army 
as  a  whole. 
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IMPACT  OF  HIGH  TECHNOLOGY  SYSTEMS  ON  THE 


ARMY  PERSONNEL  MANAGEMENT  SYSTEM 


Purpose :  To  assess  the  impact  on  the  Army  personnel 

management  system  of  large  numbers  of  system-specific  MOS 
for  low  density,  high  technology  systems,  such  as  the  Corps 
Support  Weapon  System. 

Scope :  We  will  - 

•  First,  outline  in  broad  terms,  the  Army  personnel 
management  system. 

•  Second,  list  the  set  of  changes  that  will  come 
about  by  having  large  numbers  of  low  density,  high 
technology  MOS. 

•  Third,  estimate  the  effect  of  the  more  important 
changes  on  the  personnel  management  system, 
quantifying  the  effect  when  possible. 
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ARMY  PERSONNEL  MANAGEMENT  SYSTEM 


BROAD  OUTLINE 


•  Mission.  To  put  the  right  face  in  the  right  place 
at  the  right  time,  in  peace  or  v/ar. 

•  Implications.  The  right  face  means  all  of  the 

following:  right  training,  right  grade,  right 

skill. 

The  right  place  means  in  an  authorized  space. 

The  right  tine  means  filling  a  space  that  is  not  already 
filled  and  that  has  remained  unfilled  for  a  minimum  time, 
preferably  one  day. 

•  Size  of  Problem;  Complexity  of  Problem. 

Size  of  the  Army.  The  Congress  fixes  the  size  of  the 
Army  each  year  through  the  authorization  and  appropriations 
process.  The  Congress  dictates  both  the  manpower  end 
strength  and,  by  specifying  the  dollars  authorized,  the 
nanyears  or  average  strength  authorized  throughout  the  year. 
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of  the 


Theoretically,  this  si2e  represents  a  roll-up 
spaces  in  all  of  the  units  in  the  Army  force  structure  plus 
an  allowance  for  trainees,  transients,  holdees  (people 
awaiting  discharge,  in  the  hospital,  in  prison),  and 
students  (TTHS). 

Recently  authorized  Army  end  strength  breaks  out  about 
as  follows ^ 


TOTAL 

774,000 

OFFICERS 

(  94,000) 

ENLISTED 

(660,000) 

NR 

% 

FORCE  STRUCTURE  SPACES 

670,000 

86.6 

INDIVIDUALS  (TTHS) 

104,000 

13.4 

TOTALS 

774,000 

100.0 

TABLE  1 


FY83  budget  request  is  for  783,800;  104,707  officers, 

674,676  EM,  and  4417  cadets. 


The  problem  for  the  personnel  management  system  is  to 
fill  the  670,00  force  structure  spaces  and  to  keep  them 


filled . 


Since  the  Army  always  wants  a  larger  force  structure 
than  it  can  afford  to  man  fully,  it  is  willing  to  man  some 
units  at  less  than  full  wartime  strength  and  readiness, 
using  the  spaces  thus  freed  up  to  create  additional  units. 
The  process  of  determining  precisely  what  spaces  in  units 


are  to  be 

filled  is  accomplished 

through  the 

Army 

Authorization 

Document  System  by 

the 

major  Army 

c 

JL 

ieid 

commanders,  each  of  whom  is  alloted 

a  portion 

of 

the 

congressional 

authorized  spaces. 

The 

end  result 

is 

the 

target  for  the 

personnel  management 

system,  that  is, 

to 

fill 

the  authorized  spaces  with  people. 

Each  such  space  is  designated  by  skill  (Military 
Occupational  Specialty)  and  grade. 

o  Fill  Complexities. 

There  are  about  680,000  enlisted  spaces  authorized  for 
the  active  Army  of  which  about  half  are  first  term  soldiers, 
(generally  E-l  to  E-4)  and  about  half  are  careerists 
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(generally  E-4  to  E~9),  a  careerist  being  a  soldier  who  has 
reenlisted  at  least  once. 


There  are  about  360  MOS ,  making  the  average  cell  size 
(ignoring  grade)  1889.  But  the  actual  cell  size  varies 
widely,  from  41  basson  players  (MOS  02K)  to  about  56,000 
infantry  men  (MOS  11B) .  If  we  consider  grade  and  assume 
that  the  average  cell  has  a  grade  distribution  like  the  Army 
as  a  whole,  the  personnel  management  problem  is  complicated 
by  even  smaller  cells,  as  shown  below. 


Table  2.  Grade  Cells  For  An  "Average"  MOS  Cell  MOS  "X"  Total  Strength  1889. 


GRADE 

% 

NUMBER 

El-3 

33 

623 

EM 

27 

510 

El-5 

18 

340 

El-6 

12 

227 

El-7 

■» 

132 

El-8 

2 

38 

El-9 

<1 

19 

TOTAL 

100 

1889 
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The  fill  problem  is  further  complicated  by  the  fact 
that  over  40%  of  the  Army  is  overseas  ancj  some  of  the  spaces 
are  authorized  to  be  filled  by  women,  on  the  average,  3%. 
Taking  these  factors  into  account,  we  have  even  smaller 
cells  to  deal  with,  viz; 


Table  3.  MOS  "X"  Total  Strength  1889. 


CONUS  (60%, 

1133 

OVERSEAS  (40%)  756 

MALE  (1042) 

FEMALE  (91) 

MALE  (696) 

FEMALE  (60) 

El  3 

344 

30 

230 

20 

El  4 

281 

25 

188 

16 

El  5 

188 

17 

125 

11 

El  6 

125 

11 

84 

7 

£1-7 

73 

6 

49 

4 

El  8 

21 

2 

14 

1 

El  9 

10 

1 

7 

1 

TOTALS’ 

1042 

92 

697 

60 

'TOTALS  00  NOT  A00  DUE  TO  ROUNDING 

As  can  be  seen,  the  E-l/E-3  cell  of  623  has  become  4 
management  cells  varying  in  size  from  20  to  34  4.  And  the 
total  number  of  management  cells  has  increased  from  7  to  27 
(28  counting  the  0  cell)  varying  in  size  from  1  to  344. 
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It  is  true  that  not  all  of  the  about  360  3  digit  alpha¬ 
numeric  MOSs  contain  all  9  grades  (some  being  "feeder"  MOS 
to  "capper"  MOS)  and  that  not  all  MOS  are  open  to  women  (but 
over  90%  are).  Offsetting  this  reduction  in  cells  to  be 
managed  are  a  number  of  skill  identifiers  for  the  360  MOSs 
which  increase  the  number  of  cells.  So  we  can  roughly 
estimate  the  cells  to  be  managed  at  about 

360  X  7  grade  cells  X  2  places  X  2  sexes  *  10080 

Since  we  have  both  desirable  and  undesirable  places 
overseas  (accompanied  or  unaccompanied  by  dependents)  and 
avoid  repetitive  assignments  to  the  short  tour,  undesirable 
areas,  the  number  of  cells  could  be  as  many  as  15,120  (3/2  x 
10,080).  Each  new  MOS  added  can  add  20  to  42  new  ma.nagment 
cells.  Since  a  number  of  low  desity  MOS  will  have  fewer 
than  100  spaces  authorized  and  many  will  have  fewer  than  500 
spaces  authorized,  the  cell  sizes  will  be  very  small , 
reducing  management  flexibility,  and  especially  assignment 
flexibility,  drastically. 

•  Other  Complications 

Three  other  problems  confront  the  personnel  manager. 
The  space  imbalanced  MOS  (SIMOS)  problem  rises  when  more 
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than  about  55  percent  of  a  skill  and  grade  are  in  overseas 
spaces.  This  means  that  more  than  half  of  a  soldier's  time 
will  be  spent  overseas  which  is  net  conducive  to  retention. 
Unfortunately,  this  situation  occurs  most  frequently  in 
hard-to-fill  MOS  (radio/voice  intercept;  radar  fire  finder, 
air  defense)  normally  requiring  a  high  quality  soldier.  For 
the  patriot  AD  missile  system,  the  CONUS/oversea  ratio  will 
be  about  1:2.  For  some  MOS,  it  is  even  worse,  running  as 
high  as  38  percent  overseas  for  MOS  45T,  a  specialized 
turret  mechanic. 

The  important  point  here  is  that  as  we  modernize  and  as 
we  develop  higher  technology  weapons,  they  tend  to  be  placed 
overseas  both  earlier  and  in  greater  numbers  than  in  the 
CONUS,  producing  at  least  a  temporary  and  often  a  permanent 
SIMOS  problem. 

The  second  complicating  factor  is  migration  into  and 
out  of  MOS  while  in  the  Army.  Until  the  recent  past,  the 
Army  has  been  extremely  Lenient  in  permitting  such, 
migration,  especially  to  encourage  first  term  reen Listments 
and  thus  to  maintain  authorized  total  strength.  The  result 
has  been  a  rush  from  the  less  desirable  to  the  more 
desirable  MOS,  seriously  complicating  the  fiLl  problem.  In 
1982,  this  migration  will  cease  except  into  understrength 
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MOS ,  a  new  and  welcome  management  policy  possible  only 
because  Army  non-prior  accession  requirements  are  so  low  and 
the  propensity  to  reenlist  is  so  high. 

The  third  complicating  factor  is  pro  '.ses  made  to 
enlisted  men  to  get  them  to  enlist  or  reenlist  which 
guarantees  them  stability  at  a  specified  place  for  a 
specified  time. 

•  Dynamics  Of  The  Personnel  Management  Problem. 

Given  an  Aimy  of  relatively  constant  size  as  it  has 
been  for  nearly  10  years,  the  personnel  management  problem 
is  to  replace  losses  in  trained  strength  as  they  occur. 
This  means,  of  course,  accessing  new  people  (recruits)  with 
a  long  enough  lead  time  to  cover  training  and  shipping  to 
the  unit  which  will  suffer  the  trained  strength  loss.  (Prior 
service  people  who  reenlist  after  a  hiatus  in  service  help 
reduce  the  requirement  for  recruits).  Clearly  there  are 
many  estimates  to  be  made,  some  of  which  can  be  done  quite 
accurately  based  on  history.  The  more  important  of  these 
are  as  follows: 

First  term  and  career  reenlistment  rates  by  grade, 
skill  and  sex; 
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Prior  service  enlistments  by  grade  &  skill; 

Attrition  rates  by  grade,  skill  &  sex  before 
expiration  of  term  of  service  (ETS); 

Attrition  rates  in  training,  both  in  basic  and  in 
AIT  (Advanced  Individual  Training)  by  course  and 
by  sex; 

Rate  at  which  oversea  soldiers  will  extend 
overseas,  by  grade  and  skill; 

Retirement  and  death  rates; 

Migration  rates. 

A  foreknowledge  must  be  also  had  of  the  following: 

Length  of  training  courses  by  skill  ( MOS ) ; 

Oversea  fiLl  requirements  by  grade  and  skill,  and 

MOST  IMPORTANT,  changes  in  authorized  spaces  to  be 
filled  by  grade  and  skill. 
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The  last  will  occur  under  the  following  circumstances: 

The  Army  justifies  and  the  Congress  approves  a 
change  in  the  Army's  force  structure  and/or  size, 
which  can  come  about  for  any  of  the  following 
reasons : 

..A  phase-down  at  war's  end 

..A  decrease  for  budgetary  purposes 

..An  increase  preparatory  to  war 

..The  addition  of  a  new  capability-1-  (new  kinds  of 
equipment,  new  technology,  new  mission) 

..The  addition/deletion  of  an  old  capability  (more 
tank  battalions:  fewer  artillery  battalions) 


The  new  divisional  air  defense  system  increases  direct 
support  and  general  support  maintenance  requirements  by  50% 
and  all  are  system  specific  mechanics/repairers. 
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..The  removal  or  trade-off  of  an  old  capability 
(light  divisions  for  heavy  divisions;  old  corps 
support  artillery  systems  for  new) 

..An  increase^/decrease  in  basic  training  time 

..An  increase^/dec rease  in  course  length  in  AIT  or 
schools 

. .Civil ianization  of  military  spaces 

..Contracting  out  for  functions  performed  by 
military;  e.g.,  messing,  maintenance. 

A  change  in  force  structure  with  no  change  in  the 
size  of  the  Army,  which  will  likely 

..alter  the  mix  of  skills 


For  some  HOS  in  the  Patriot  system,  the  training 
eguirement  is  20  months!!  (14  months  at  the  Missile  and 
Munitions  School,  Huntsville,  Alabama:  3  months  w/the 

contractor,  and  3  months  w/a  unit  before  the  MOS  is 
awarded ) . 
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..alter  the  grade  mix 


..alter  the  length  of  training,  attrition  in 
training,  training  course,  and  hence  the  TTHS 
account. 

With  no  change  in  either  size  or  force  structure, 
but 


.  .A  change  in  grade  mix 


.  .A  change  in  MOS  mix  as  major  commanders  use 
their  alioted  spaces  differently  one  year  than 
another,  e.g.  by  substituting  in  an  infantry 
battalion  a  mechanic  for  a  company  clerk.  Or,  the 
same  can  occur  if  new  organizational  or  policy 
requirements  are  forced  on  major  commanders  with 
no  increase  in  assets,  e.g.  the  requirement  for  an 
equal  opportunity  cell  at  various  organizational 
levels,  or  the  requirement  to  "civilianize" 
certain  military  spaces  to  create  military  spaces 
j-or  added  military  requirements  in  existing  units. 

All  such  changes  alter  the  size  or  makeup  of  the  Army 
and  perpetually  change  the  moving  target  at  which  the 
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personnel  manager  is  shooting.  And  the  extent  to  which  he 
is  surprised  by  unexpected  changes  in  such  things  as 

reenlistment  rates,  attrition  rates,  migration  rates  and 
recruiting  success,  will  measure  the  change  in  speed  and 
direction  of  the  target  at  which  he  is  shooting  i.e.,  to  put 
the  right  face  at  right  place  at  tne  right  time. 

Figure  1  below  is  a  simplified  version  of  the  dynamics 
of  the  enlisted  force.  The  figure  applies  to  all  enlisted 
men  and  also  to  any  single  MOS.  From  the  figure,  the 

following  facts  may  be  derived: 

1.  The  size  of  the  annual  non-prior  device  (NPS) 

accession  requirement  is  determined  by: 

o  The  ratio  of  the  career  to  the  non-career  force 

size . 


The  larger  the  career  force  and  the  more  stable  it  is, 
the  smaller  the  NPS  accession  requirement.  Today,  the 
annual  NPS  requirement  is  only  about  120,000  and  the  ratio 
is  about  50:50.  At  the  start  of  the  volunteer  Army  in  1972, 
accession  requirements  were  215,000  and  the  ratio  was  about 
60  percent  non-career  to  40  percent  careerists. 
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Figure  1.  Dynamics  of  flow,  career/non-career  forces. 


°  The  average  length  of  terms  of  service.  The 
longer  the  average  enlistment,  the  lower  the  NPS 
accession  requirement. 


The  size  of  the  '’leakage”  from  the  Eirst  term 
force .  The  higher  the  quality  of  accessions  (as 
measured  by  educational  attainments  and  by  scores 
made  in  the  various  aptitude  areas  of  the  entrance 
battery  of  tests)  the  more  likely  is  first  term 
success  leading  to  reduced  requirements  for  NPS 
accessions,  and  lowered  training  costs. 


o  The  propensity  for  first  term  soldiers  to 
reenlist.  The  greater  the  propensity,  the  fewer 


are  the  NPS  requirements. 


o  Losses  to  the  career  force.  Delayed  retirement 
and  high  career  enlistment  rates  lead  to  smaller 
NPS  requirements. 


2.  The  relative  size  of  the  career  force  has  the 
following  effects: 


Promotion .  The  larger  the  career  force,  the  less 
opportunity  for  promotion  to  the  nearly  fixed 
number  of  E-4  -  E9  positions. 
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1 


o  Reenlistment  rates.  The  less  opportunity  for 

promotion/  the  lower  the  expected  career 
reenlistment  rate. 

o  Experience/Maturity .  The  larger  the  career  force, 

the  older,  more  mature  and  more  experienced  the 
total  force. 

o  Pay .  The  larger  the  career  force,  the  higher  the 

personnel  costs,  due  primarily  to  longevity,  but 
also  to  dependent  allowances  and,  eventually, 

retirement . 

Summary.  The  above  in  broad  outline  covers  the  part  of 

the  Army  personnel  management  system  that  deals  with  matters 

of  recruiting  and  retention  to  fill  the  Army  force  structure 
spaces.  We  have  said  nothing  about  the  promotion  system, 
the  retirement  system,  nor  about  the  myriad  systems  and 
procedures  -  most  supported  by  sophisticated  ADP  -  used  to 
estimate  losses,  design  training  programs,  schedule 

training,  determine  oversea  replacement  requirements, 
determine  costs,  manage  the  recruit  program,  etc.  Instead, 
we  have  tried  to  outline  the  major  factors  that  the 
personnel  manager  must  consider  in  putting  the  right  face  in 
the  right  place  at  the  right  time  and  the  major  complexities 
he  faces. 
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CHANGES  REQUIRED  BY  LARGE  NUMBERS  OF 
LOW-DENSITY,  HIGH  TECHNOLOGY  MOS 


We  now  turn  to  a  list  and  short  discussion  of  the 
factors  which  will  be  affected  as  the  Army  trends  toward  low 
density,  high  technology,  system-specific  MOS.  In  general, 
it  can  be  said  that  the  trend  will  lead  to  a  larger,  more 
costly  Army  and  to  increased  complexity  for  personnel 
managers. 


1.  Skills  v/i  1 1  be  much  more  specific  and  unique, 
leading  to  the  following: 

i  and  hence  more  and  smaller  personnel 
•  More  MOS1  ^ 

ceils  to  be  managed.  This  could  mean  many  MOS 
where  a  soldier  could  not  expect  a  career  pattern 
leading  to  E-'J  unless  specialist  ratings  are 
authorized  all  the  way  to  the  top  enlisted  grades. 


i 


1  As  an  example,  it  takes  1  MOS  to  repair  the  field 
artillery  FADC  computer  and  counter  mortar  radar.  It  takes 
10  MOS  in  maintenance  support  for  the  new  field  artillery 
fire  control  system  (TACFIRE). 
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•  Longer  training  courses  and  hence  both  of  the 
following:  higher  TTIiS  account  and  shorter  time  in 
units;  i.e.  a  lower  return  on  the  training 
investment.  Both  require  increases  in  Army 
strength  for  the  same  size  force  structure  and 
both  increase  costs.  In  addition,  manpower 
devoted  to  training  will  increase. 

•  .More  difficult  training  courses  which  means  higher 
attrition  rates  and  the  need  for  higher  qualifying 
scores  in  aptitude  areas  of  the  ASVAB  (Armed 
Services  Vocational  Aptitude  Battery).  Higher 
attrition  rates  mean  more  recruits  are  needed,  an 
increase  in  strength  is  needed,  and  costs  will 
increase. 

•  More  and  more  expensive  training  courses  with 
fev/er  students  in  each,  increasing  instructor- 
student  ratio,  instructor  overhead  and  cost. 

2.  Trained  Army  soldiers  will  be  much  more  in  demand 
by  and  have  far  greater  opportunities  in  the  civilian 
encomony,  leading  to  the  following: 
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o  Lower  reenlistment  rates,  both  first  term  and 
career 

o  The  need  for  very  high  bonuses  to  assure  retention 

o  The  need  to  increase  the"richness"  of  the  grade 

mix  to  afford  greater  promotion  opportunity  as  an 
aid  to  retention. 

3.  There  will  probably  be  more  space  imbalanced  MOS 
(SIMOS)  as  technologically  rich  units  will  tend  to  be 
overseas  in  greater  number  than  in  CONUS,  leading  to 
the  need  for  imaginative  new  management  techniques, 

such  as: 

o  Bonuses  for  extending  overseas 

o  Free  home  leaves  for  extending  overseas 
o  Promotions  for  extending  overseas 

o  Extra  time  toward  retirement  for  extending 

overseas . 

Note  that  some  of  this  can  be  controlled  by  a  properly 
designed  phase-in  program  -  designed  in  such  a  way  that 
new  equipment  is  issued  in  CONUS  before  going  overseas 
or  in  a  balanced  CONUS  -  overseas  issue. 
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no  opportunity  for  placing  a  person  trained  in  one 
MOS  in  the  space  of  a  different  MOS. 


•  Much  less  opportunity  than  today  for  on-the-job 
training;  much  more  need  for  school  training. 

•  A  need  for  strict  controls  on  migration  out  of 
high  technology  MOS. 

•  Because  new  equipments  are  so  different 

technologically  than  those  being  replaced,  so  much 
more  expensive,  and  hence  wiiL  phase  in  over  a 
long  period  of  time,  the  Army  is  faced  in  both  the 
active  Army  and  especially  in  the  Reserve 
Components  with  the  need  to  recruit,  train, 
assign,  replace,  promote  -  in  snort,  to  manage  - 
two  quite  different  sets  of  people  for  two  quite 


different  sets  of 

equipment  designed  to  do 

the 

sane  task. 

There  are  likely 

to  lie  many  more  critical 

MOS 

needing  management 

by  exception. 

. . .  mm*  mm . .  ■  ( . 


ESTIMATES  OF  EFFECTS  OF  CHANGES  kEQUIRED 


Let  us  now  estimate  the  effects  on  the  'Ji-|;1>y  °f  the 
charges  outlined  above,  using  sone  realistic,  but  not  actual 

data . 


Strength  &  Supportability 


Let  us  consider  two  MOS ,  one  MOS  (A)  will  be  an  easy— 
to-  train,  dense,  non- technolog ical  skill?  the  other  (B) 
win  he  a  system  specific,  low  density,  high  techno.log .  .OS, 
The  following  data  a  available: 


Table  4.  Basic  l.-jta  on  Two  Assumed  MOS. 


a’ 

MOS 

B? 

SPACE.?  /N  FORCE  STRUCTURE 

2000 

200 

1ST  TERM  aT'RITION  IN 

7  R  *  ’NINO  •'%) 

15 

31 

UNIT  (%) 

11 

11 

REENLISTMIN’I  HATES 

1ST  TERM  (%i 

40 

20 

CAREER  (%) 

75 

50 

LENGTH  OF  TRAINING  (WKS) 

12 

32 

TRANSIENTS,  HOLOCE,  STUDENT 

(TF'S)  (%) 

6 

6 

AVERAGE  TERM  OF  SERVICE  ('YRS) 

3 

3 

CAREER:  NON-CAREER  MIX 

50:50 

50:50 

’simila;-,  to  mos  110,,  11;."/  iryman. 

2SIMIIuAR  TO  MO 3  3IS,  FlrLO  GENERAL  COMSEC  REPAIRMAN 
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.otrencjtJg  Inpact  -  Eirst  Term  Force 
MOS__A  (Similar  to  MOS  11B,  Infantryman) 

1st  term  force  will  actually  consist  of  1000  force 

stiucture  soldiers  plus  a  6%  allowance  for  THS  or 
1060. 


•  1st  tern  force  will  lose  1/3  of  1060  per  year  oue 
to  expiration  of  term  of  service  (ETS),  or  353. 

addition,  force  will  lose  each  year  1/3  x  11%  x 
1060  due  to  miscellaneous  attrition  or  39. 


These  .392  trained  strength 
each  year. 


losses  must  be  replaced 


•  Input  to  training ,  however,  must  account  for  15% 
attrition  in  training,  thus  X  -  .15X  =  392;  X  = 
461  recruits  and  69  losses  in  training. 


We  wU1  dssuTO  that  losses  occur  half  „ay 
training ,  or  at  the  6  weeks  point. 


through 
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»  Mow,  since  training  takes  only  12  weeks,  we  may 
compute  training  manyears  as  follows: 


12 

12 

1 

-  X 

392  +  — 

x  -  x  69  =  93 

52 

52 

2 

which  represents  the  average  number  of  trainees  in  the  Army 
at  any  one  time  during  the  year  to  turn  out  392  trained 
strength  soldiers  during  the  year. 

•  Total  Army  strength  to  support  this  MOS(A)  in  the 
1st  term  force  is: 

1000  in  units 
60  for  THS 
98  in  training 

1158  Total,  which  is  also  the  number  of  manyears  needed 

•  Total  recruits  needed  is  461 

MQS  B  (Similar  to  MOS  31S,  Field  General  COMSEC  Repairman) 
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•  First  term  force  will  consist  of  100  force 

structure  spaces  plus  a  6%  allowance  for  THS  or 

106  trained  people  to  man  the  100  force  structure 
spaces. 

•  1st  term  force  will  lose  1/3  of  106  per  year  on 

average  due  to  ETS  or  35. 

•  In  addition,  the  force  will  lose  1/3  x  11%  x  106  - 
4  per  year  due  to  miscellaneous  attrition. 

•  These  losses  of  39  must  be  replaced  each  year. 

•  Input  to  training  must  account  for  31%  attrition 

in  training;  thus  X  -  .31X  =  39  and  X  =  59 

recruits  and  18  losses  in  training  which  we  will 
assume  occur  at  mid-point  in  the  training. 

•  Since  training  takes  32  weeks,  we  may  compute 

average  trainee  strength  (or  trainee  manyears)  as 
follows: 


32 

32 

l 

-  x  39 

+  — 

x  -  x  18  =  30 

52 

52 

2 
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•  Total  Army  strength  (and  manyears)  to  support  MOS 
B  in  the  first  term  force  is: 

100  in  units 
6  for  THS 
30  in  training 
136  Total 

•  Total  recruits  needed  is  57 

We  can  now  compare  the  two  MOS  for  the  first  term 
force , 

Table  5.  Annual  Recruits,  Strength,  &  Manyears  Required  Per  100  Force  Structure  Spaces. 


MOS 

A  B  DIFFERENCE 

RECRUITS/100 

STRENGTH  &  MANYEAR 
PFR/100 


46  67  11 

116  136  20 


Thus,  if  1st  term  force  structure  spaces  of  about 
250,000  were  to  be  changed  from  MOS  like  A  to  MOS  B,  we 
would  need: 
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250,000 

100 


x  11 


27,500  more  recruits  each  year 


250,000 

-  x  20  =  50,000  increase  in  Array  end  strength 

100  and  nanyears  (all  trainees) 

In  addition,  of  course,  there  would  need  to  be  an 
increase  in  the  recruiting  force  and  in  the  training  force 
of  about  11  and  20  percent  respectively. 

Ue  may  conclude  that  as  MOS  change  from  high  density, 
easy-to- train ,  low  technology  to  low  density,  dif f icul t- to- 
train,  high  technology: 

•  Army  end  strength  must  increase  significantly  to 
accomodate  longer  course  lengths,  higher  training 
attrition,  and  probably  lower  reenlistment  rates. 

•  Army  nanyears  must  increase. 

•  More  recruits  will  be  needed  for  the  sane  size 
force  structure. 
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•  Manpower  costs  will  increase  significantly  to  pay 
for  more  strength  and  more  manyears  for  the  same 
number  of  force  structure  spaces. 

•  It  will  be  highly  cost  effective  to  pay  very  high 
bonuses  for  very  high  quality  enlistees  (perhaps 
only  after  successful  completion  of  AIT  courses) 
to  reduce  training  attrition. 


Supportability  Impact  -  Career  Force 


Continuing  our  example  with  MQS  A  &  B,  let  us  look  at 
the  supportability  of  the  career  force.  (See  Table  6  on  the 
following  page.) 


We  may  conclude  that  as  MOS  change  from  high  density, 
easy- to- train,  low  technology  to  low  density,  dif f icult-to- 
train,  high  technology: 


•  The  career  force  will  become  more  difficult  to 
sustain. 


•  It  will  be  highly  cost  effective  to  pay  very  high 
reenlistment  bonuses  both  for  first  term  and  for 
career  reenlistments. 
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Table  6.  Career  Supportaliility. 
(Two  Assumed  MOS) 


1 


Flexibility  Impact  -  Enlisted  Force 

While  it  is  difficult  to  cost  the  increased  management 
complexities  of  managing  added  MOS  cells,  it  may  be 
enlightening  to  look  at  the  extremes. 

If  all  680,000  enlisted  spaces  required  the  same 
training,  i.e.,  there  were  only  one  set  of  skills  and  one 
MOS  in  the  Army,  we  would  have  perfect  management 
flexibility.  Every  trained  soldier  could  be  put  into  any 
force  structure  slot  (ignoring  grade).  There  would  be  only 
one  training  course,  no  SIMOS  problem,  simple  recruiting  and 
full  assignment  flexibility.  Shortages  would  be  easily 
allocated  m  strict  accord  with  a  set  of  priorities; 
mistakes  in  management  could  be  easily  overcome. 

If  ail  680,000  spaces  were  different,  we  would  need 
680,000  courses  (less  TH31),  no  assignment  flexibility,  100$ 
SIMOS  problem,  and  a  recruiting  nightmare  wherein  every 
recruit  would  have  to  be  signed  up  and  trained  for  a  unique 
space  in  a  specific  unit  to  replace  a  unique  individual. 
Management  errors  would  be  more  frequent  and  more  difficult 
to  correct  quickly. 
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Clearly  as  we  trend  from  the  former  to  the  latter. 


recruiting,  training,  assignment,  and 
policies  become  more  complex  and  difficult. 


fair  promotion 


